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Approved,  January  12, 1895. 
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forwarded  to  the  Public  Printer  for  printing. 
Respectfully, 

D.  E.  Salmon, 
Cliief  of  Bureau. 
Hon.  Jam£S  Weusok, 

Secretary. 
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NINETEENTH  ANNUAL  REPORT  OF  THE  BUREAU 
OF  ANIMAL  INDUSTRY. 


REPORT  OF  THE  CHIEF  OF  THE  BUREAU. 

INSPECTION  DIVISION. 
MEAT  ISSPECTIOS. 

The  inspection  of  cattle,  sheep,  calves,  and  hogs  and  their  products 
•  -was  conducted  at  154  abattoirs  and  packing  houses  in  49  cities. 
Inspection  was  begun  at  12  establishments — 10  in  cities  where  it  was 
already  in  operation  and  2  in  two  other  places.  The  net  decrease  of 
2  cities  and  2  abattoirs  is  due  to  the  withdrawal  of  inspection  owing 
to  the  cessation  of  business  or  to  its  restriction  to  local  trade.  Horses 
were  inspected  at  one  other  abattoir. 

The  following  table  shows  the  number  of  establishments  and  cities 
where  inspection  has  been  conducted : 

Number  of  extablishme.nts  and  cities  where  inspection  teas  conducted,  ISOl  to 


Fiscal  yonr. 

Nnmljer 
of  os- 
tabliKb- 
mcnts. 

Number  i 

of        !                Fiscal  yoar. 
cities.    1 

Number 
of  es- 
tablish- 
ments. 

Numljer 

of 
cities. 

loni 

U 

0  1    1887 

138 

:13 

iiiii 

28 
.37 
46 
.V) 
IflS 

12      189S 

16  1«» 

17  19H0 

1«  'l  1001 

2fi  1    IIKK 

135 

i:» 

149 
Vu 
l.V> 

% 
42 
46 

52 
00 

The  accompanying  table  shows  the  number  and  kinds  of  animals 
inspected  before  slaughter  and  the  number  of  these  that  were  rejected 
for  some  cause  apparently  unfitting  them  for  food  purposes,  the  final 
condemnation  or  passing  of  the  carcass  depending  upon  the  result  of 
the  post-iuoitem  inspection. 
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BUREAU   OV   ANIMAL   INDUSTEY. 
Antemortem  inspections  for  the  fiscal  year  190J. 


Kind  of  animal. 


For  official 
abattoirs  in 
cities  where 
inspections 
were  made. 


C3attle 5,733,688 

Sheep I  7,497,788 

Calves !  515,442 

Hogs 25,096,(184 

Horses 1,619 


For  abat- 
toirs in 
other  cities 
and  miscel- 
laneous buy- 
ers. 


4,062,752 

6,050,054 

823,785 

10,867,840 


Total ■■      38,845,211        20,813,437 


Total  inspec- 
tions. 


9,796,450  I 

12,556,792  . 

839,227  I 

aS,964,530  , 

1,640  ' 


59,158,648 


Rejected  (subject 
to  result  of  post- 
mortem inspec- 
tion). 


Atabat- .  In  sto<Tk 
tolrs.        yards. 


3(0 
1,180 
1,259 
3,676 


6,355 


41,«57 

15,633 

4,240 

63,736 


125,2(>6 


There  was  an  increase  of  1,919,502  in  the  number  of  animals 
inspected  for  official  abattoirs,  horses  only  showing  a  slight  decrease, 
and  an  increase  of  2,789,338  in  the  total  number  of  inspections. 

The  inspection  of  animals  at  time  of  slaughter,  with  the  number  of 
carcasses  and  parts  of  carcasses  condemned  and  tanked,  is  shown  in 
the  following  table.  The  number  of  condemnations  for  trichinosis  is 
given  under  the  head  of  "Microscopic  inspection  of  pork." 

Postmortem  inspections  for  the  fiscal  year  190:2. 


Number  of  inspections. 


Kind  of  animal. 


'For  official 
I  abattoirs 


On  animals 

rejected 

in  stock 

yards. 


Cattle 5,550,960 

Sheep 7,434,878 

Calves  555,830 

HogB 25,277,107 

Horses |  1,640 

Total I  88,829, t* 


Total. 


29,722  ,    5,580,691 

9,075  !    7,443,953 

Ho  I       556,551 

34,874     25,311,781 

I  1,649 


74,186     38,9(a.625 


Carcasses  condemned. 

Parts  of 
carcasses 

con- 
demned. 

u™.  -m  '  Animals 

^?^'j;S;,  rejected 

"='»1  ?**»-'  in  stock 

*""*•    1   yards. 

Total. 

14,283 

6,810 

570 

40,292 

25 

10,590          8,684 

4.020  1       2,790 

125*            446 

Si,  821  '        4,471 

25' 

3,414 

71 

26 

13,984 

SO.-'iOO  \      11,390        61,980 


17,445 


In  addition  to  the  carcasses  condemned  as  above  and  to  those  con- 
demned for  trichinosis,  the  table  below  shows  the  number  tanked  for 
other  reasons — bodies  of  dead  animals  taken  from  cars  or  pens  at 
abattoirs,  or  animals  that,  after  inspection  in  the  stock  yards,  had  died 
from  disease  or  injur}'  or  were  killed  bj*  municipal  inspectors: 


Manner  of  death. 


Died  in  FtiK'k  yards . . 
Killed  in  Kto<-k  yards 
Died  nt  abattoirs 

Total 


Cattle.   ' 

Sheep. 

Calves. 
151 

195' 

Hogs. 

Horses. 

Total. 

312 

1,096 

26 

1.323 

3,273 
10,808 
10,969 

4,772 

189  ! 

11,022 

299 

48 

12,824 

810 

2,385 

.351  i 

26,034 

48 

28,618 

^^^^                                NIKETKENXa    ANNVkL  BKPURT.                                     9        ^M 

^g      Below  is  shown  a  statement  of  the  total  number  of  carcasses  and        ^M 
parts  condemned  and  tanked,  with  tho  causes  of  condemnation,  at  \\w        ^M 
time  of  slaughter,  ami  including  tho  carcasses  of  animals  fitund  de<id        ^| 
and  those  killed  bj'  city  inspectors:                                                                     ^H 

^H       Causex  of  condemnation  of  ntmisgen  and  parts  of  carcamt*,  fijieaJ  year  liHU.      ^^^^| 

^^^^^^^Ht  oonckmnatlon. 

Cattle. 

Sheep. 

CalTw. 

Bogs. 

Horac«^^^H 

eaa«<8.           ^^1 

Oar- 
caasea. 

Parta. 

< 

«5E 

Oar- 

mpwen. 

Parts. 

Car- 

oaaaee. 

Parta. 

Oar- 
caaaes. 

Parts. 

I.ail4 
T,OU 

4 
18 

88 

i4,fieT 

88 
4,700 

:::;::::    1 

^^^■H*|tM>««^n1^via 

>78 

1 

^^^H^Anrkna  1yn>pKnf1a«ilf4u 

^^Tcfaoltn-a  nod  8«rino  plngur . 

16,889 

^H 

isr 

1 

88 

^H 

4 

1 

10 

58 

8 

8& 

11 

411 

080 

7U 

08 

74 

H 

^^SfSr^ 

U 

H 

^^H  Hir:w^u\n 

^H 

an 

KW 

141 

8 

1 

SB 

a 

4 

1 
i.sau 

8 
8 

60 
M 

U 

^H 

Tumor ...-_.. 

8 

1 



1 

1 

10 
10 

6 

1,798 

^1 

^K    Puoumonia 

81 

1 

^Kf^Ltti. 

M 
K 
14 
14 
18 
2 

m 

108 
8 

8,H82 
48 
190* 

47 
88 

g 

8 
l.»l« 

.. 

8 
» 

888 
44S 
188 
80 
80 
5 
888 
1,880 

sr 

673 

44 

873 

1,106 

8H) 

SO 

15 

808 

^^rt>ui-lfnn;f4i 

^H     «~»^«« 

^1     V^^h^.l. 

1 

^1 

^1 

^^kjjb^^tx. 

887 

^1 
^1 

liO 

sta 
i 

19 
U 



14 
D 
t 

88 

Prc'inls 

Ono^rozke , 

^K    Anemia,  cmtu^ladoo,  raa- 

^H      rasmos 

^H    AncitfxandaiuumrcB 

^H    Janmlu'o 

^H    Extreme     tempcruturi-. 
^H       TfiriouB  caoHW 

8 
7 

^1 

^H  Prci{nnn<'y 

^H    Rcnunt  parturition 

75 

Id 

3 

l.CMO 
6 

i,on> 

' 

^1 

^H 

^H  DuwiKsn,     braiaoil,     in- 

t 

fi4 

81 

B,2»7 

I 

^^^^K>>y '-  •<"- 

^^^^^H|^*Mm*i  nt  «>n»nan 

1 

T 

18 

^H 

^H 

^^^m!^^^ 

^H 

^^H  Tta  y^TiTi^f 

mi 

1 

8<6 
B 

^1 

^V   Mnlknfmin 

^1 

^     OaadfromrBriotucmnaes . 
Killed  by  c-ity  Inupw^tors. . 

1                   Total  

•11 
15.083 

8,868 

14,838 
10,808 

^1 

8,414 

B.106 

n 

881 

88 

85,388 

13,  au 

1 

^                                                                      tf 
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BUBEAU    OF   ANIMAL   INDU8TBT. 


The  following  table,  showing  for  the  fiscal  years  1891  to  1902  the 
total  number  of  animals  inspected  at  time  of  slaughter  for  abattoirs 
having  inspection,  is  given  for  the  purpose  of  comparison : 


Number  of  animals  inspected  at  slaughter  for  abattoirs  having  inspection,  fiscal 

years  1801  to  190S. 


Fiscal  year. 


Cattie. 


1891 !  83,889 

1892 1  3,167,009 

1893 j  3,922,079 

1894 8,861,594 

1895 3,704,042 

1896 '  3,  fire,  484 

1897 1  4.248,216 

1898 1  4,418,738 

1899 1  4,382,080 


1900- 
1901. 
1902. 


4,841,166 
5,219,149 
5.j»e,969 


Calres.       Sheep. 


59,089 
92,947 
96,331 
116,093 
856,906 
273,124 
244,330 
246,184 
315,693 
413.830 
555,836 


583, 
870, 
1,'KO, 
1,428, 
4.629, 
5,209. 
5,496, 
5,608, 
6,119, 
6,639, 
7,4.34, 


Hogs. 


Horees. 


Total. 


I 


648,146 
616,539 
250,191 
808,771 
808,199 
836.943 
336,884 
642,763 
277,107 


!       6,569 
1,992  I 
1.649  I 


3,809,459 
4,88.5,538 
12,026,835 
18,8a5,275 
23,122,376 
86,5.33,272 
31, 053,  in 
34, 071,. 575 
34,619,188 
36,916,996 
38,829,439 


The  meat-inai>ection  tag  or  brand  was  placed  upon  19,094,065  quar- 
ters, 250,141  pieces,  and  3,820  sacks  of  beef;  7,419,287  carcasses  of 
sheep,  554,016  carcasses  of  calves,  1,253,083  carcasses  of  hogs,  and 
793,471  sacks  of  pork. 

The  meat-inspection  stamp  was  affixed  to  packages  of  meat  products 
that  had  received  the  ordinary  inspection  as  follows:  7,166,490  of 
beef,  39,229  of  mutton,  8  of  veal,  15,835,520  of  pork,  and  638  of  horse- 
flesh, a  total  of  23,041,885. 

The  number  of  cars  sealed  containing  inspected  meat  products  for 
shipment  to  official  abattoirs  and  other  places  was  64,730. 

The  number  of  certificates  of  ordinary  inspection  issued  for  me:it 
products  for  export,  exclusive  of  horaeflesh,  was  32,744.  Of  beef, 
there  were  1,571, .305  quarters,  19,^728  pieces,  3,845  bags,  and  1,582,549 
packages,  with  a  weight  of  416,990,762  iKtunds;  of  mutton  there  were 
85  carca.sses  and  26,942  packages,  weighing  1,145,248  pounds;  of  pork 
there  were  94,962  carcasses  and  058,139  packages,  weighing  188,.360,011 
pounds.  These  figures  show  a  decrease  from  the  previous  year  of 
3.5,S30,611  pounds  of  beef  and  42,784,927  pounds  of  pork. 

Tliere  were  11  certificates  issued  for  horseflesh,  the  export  consist- 
ing of  (')38  packages,  weighing  170,968  i)Ounds. 

The  accompanying  table  shows  for  several  j^ears  the  quantities  of 
bocf,  mutton,  and  pork  for  export  which  received  the  certificates  of 
inspection,  not  including  microscopicallj-  examined  pork. 

Expenditnres  on  account  of  the  .statement  below  amounted  to 
?03S, 592.79.  The  cost  of  each  of  the  59,158,048  antemortem  inspec- 
tions averaged  1.08  cents. 
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Quantities  of  beef,  mutton,  and  pork  for  export  upon  which  certificates  of  ordi- 
nary inspection  were  issued,  1898  to  1903. 


Fiscal  year. 

Beef. 

Mutton. 

Pork. 

1M8 

Pound*. 
336,650,091 
8aO,S4.3,S5e 
438.138,283 
453,830.3r3 
416,990,762 

Pound*. 
324,996 

525,705 

680,897 

891,018 

1,145,248 

Pound*. 
244,966,482 

law 

278,e66,4:JS 

vxa 

272,060,063 

1901 

£31,144,(138 

UXK 

188,360,011 

'iTie  following  shows  the  cost  of  each  antemortem  inspection  from 


1893  to  1902,  inclusive: 

Centa. 

1883 4.75 

1894 1.75 

1895 1.10 

1896 95 

1897 91 


Cents. 

1898 0.80 

1899 88 

1900 95 

1901 1.01 

1903 1.08 


MICROSCOPIC  ISSPECTION   OF  PORK. 

The  number  of  carcasses  examined  was  (>Sl,8(jo,  classified  as  fol- 
lows: Class  A  (free  of  all  appearance  of  trichinse),  664,288,  or  97.42 
percent;  Class  B  (containing  trichiua-like  bodies  or  disintegrating 
trichinse),  10,085,  or  1.48  percent;  Class  C  (containing  living  trichina}), 
7,492,  or  1.10  per  cent. 

During  the  first  half  of  the  j^ear  livers  were  examined  separately 
from  the  carca-sses,  and  350,800  examinations  were  made.  The  num- 
ber of  livers  so  examined  was  892,191,  of  which  869,073  were  in  Class 
A  and  23,118  in  Class  C.  As  three  livers  were  usually  examined  at 
one  time,  and  all  were  condemned  if  triehinse  were  found  in  the  prep- 
aration, the  number  in  Class  C  does  not  indicate  the  actual  number 
infested. 

There  were  7,481  trichinous  carcasses,  weighing  1,585,627  pounds, 
and  68,801  pounds  of  livers  disposed  of  during  the  year.  About  one- 
half  was  tanked  and  the  rest  made  into  cooked  meat. 

The  number  of  certificates  issued  for  microscopically  inspected  pork 
products  for  export  was  5,613;  the  number  of  packages  stamped  and 
exported  was  95,508,  with  a  weight  of  33,681,229  pounds.  The 
decrease  in  the  exports  amounted  to  2,261,175  pounds. 

The  following  shows  the  exports  of  pork  to  countries  requiring  cer- 
tificates of  micro.scopic  inspection  from  1892  to  1902: 


Pounds. 

1892 22, 02.5, 698 

1893 8,059,758 

1894 18,815,119 

1895 39,3.55,230 

1896 21, 497,  .321 

1897 42,570,572 


Pounds. 

1898 120,110,356 

1899 108,858,149 

1900 i>5,809,620 

1901 35,942,404 

1903 33,681,220 
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The  cost  of  the  microscopic  inspection  was  $123,947.31.  This  is  an 
average  of  12  cents  for  each  examination  and  0.368  cent  for  each  pound 
exported. 

IK8PECTION   OF  A'ESSELS   AND   EXPORT  ANIMALS. 

The  number  of  certificates  of  inspection  issued  for  American  cattle 
exported  to  Europe  was  1,102;  the  number  of  clearances  of  vessels 
carrying  inspected  live  stock  was  837.  The  figures  show  a  falling  off 
in  the  exports  of  American  animals,  there  being  91,330  cattle,  10,710 
sheep,  and  13,985  horses  fewer  than  during  the  previous  year.  The 
number  of  Canadian  cattle  and  sheep  exported  from  United  States 
ports  was  increased.  All  of  the  animals  in  the  following  table  were 
exported  to  Great  Britain  with  the  exception  of  301  cattle,  200  sheep, 
and  412  horses  to  Belgium,  198  sheep  to  Franco,  and  124  horses  to 
Germany. 

Ntniiher  of  inspections,  etc.,  of  American  ami  Canadian  anlmaU,  fiscal  year  190:.'. 


Kind  of  animal. 


Cattle 

Sheep 

Horses 

«  7,904  via  Canada. 


American, 


Inspec- 
tions. 


584,  MO 

401,132 

19,990 


Re- 
jected. 


1,491 


86 


Tagged. 


804,441 


11,272 


Ex- 
ported. 


«2g8,886 

(•211,224 

e  10,967 


I>2W  via  Canada. 


Canadian 

In- 
spected. 

Re- 
jected. 

Ex- 
ported. 

72,726 

52,445 

337 

47 

74 

o 

72,679 

62,871 

835 

"•80  via  Canada. 


In  addition,  there  were  inspected  for  export  to  other  countries 
1,960  cattle,  954  sheep,  8  horses,  and  21  mules,  as  follows:  Bermuda, 
1,854  cattle,  714  sheep,  7  horses;  Brazil,  34  cattle;  Africa,  45  cattle, 
British  Guiana,  80  sheep;  Barbados,  100  sheep;  Jamaica,  21  mules, 
1  horse;  Costa  Rica,  10  cattle;  Newfoundland,  17  cattle. 

The  number  of  American  and  Canadian  animals  landed  alive  at  the 
foreign-animals  wharves  in  London,  Liverpool,  and  Glasgow,  and 
inspected  by  inspectors  of  this  Bureau  stationed  at  these  ports, 
together  with  the  number  and  percentage  lost  in  transit,  is  shown  in 
the  following  table : 

Number  of  animals  inspected  at  time  of  landing  in  Loiulon,  Liverpool,  and 
Olasgoxr,  and  loss  in  transit,  fiscal  year  190:?. 


From— 

Cattle. 

ost. 

Sheep. 

Horses. 

Landed. 

L 

Landed.  |            Lost. 

Ijanded. 

Lost. 

United  States.. 
Canada  

A'o. 
284,339 
65,343 

340,682 

ATo. 
878 
153 

Per  cmt. 

0.13 

.28 

A'o. 

211.617 

49,679 

A'o. 
1,890 
881 

2,771 

Per  cent. 
0.89 
1.74 

A'o. 
10,800 
295 

No. 
71 
6 

Per  cent. 
0.65 
1.99 

Total 

531 

.15 

261,296 

1.06 

11,164  1         77 

.68 
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IXSPBCnoS   OF   IHPORTEO   AXIMAU;. 


The  numbers  au<l  kinds  of  animals  imported  from  Mexico  and 
inspected  at  ports  of  entry  along  the  international  boundary  line  nro 
shown  in  the  table  following: 

Importation  of  Mvjckan  uiUmalx,  fiscal  year  1303. 


Fort  of  entl7.       i  Ckttle. 

Sheep. 

Ames. 

Bones. 

Holes. 

Goats. 

Bogs. 

1^^^^  «.«, 

at 
43,aga 

89,850 
1.350 

6 
8 

« 

I,7» 

B^^Ru. 

Xo^t^^  Arl2 

9 
8 

IK 
MO 

04 

Bad  Di«gr>,CaI 

s.Toa 

i.o;3 

Tout 

Oft,  lis 

e,TO8 

l.OTR 

15 

8 

as 

I.UBO 

M 

There  were  also  inspected  animals  imported  in  bobd  as  follows:  At 
Nogales,  6-tO  cattle,  destined  to  Lower  California;  at  El  Paso,  3,622 
cattle,  2(5  horses,  4  mules,  and  2  as«<?s,  destined' tn  Canada. 

Through  ports  on  the  seacoast,  animals  not  suhjet-t  to  ij^uarantine 
were  imported  as  follows: 


Prom — 

Boraes. 

Ponies. 

Males. 

Zebra. 

Water 
baflaloea. 

Boars. 

Monkey. 

Doga.1 

e,ai6 

18 

1 

n 
1 

88 

U 

1 

Porto  Rico      ....... 

t 

■::::;;::::::  :::i::::::: 

Cnto              

Uexlco 

1 

Alters 

1 

Manila 

s 

3 

a 

4 

<^hhi» 



OinAda    

1 

i 

New  Zealand 

4 

1. 

■ 

Total 

t,tta 

flO 

U 

1 

4 

4 

1 

B 

A  statement  of  other  aiiiinnl.'*  ini[)orte(l  Ihroiigli  jiorts  along  tho 
Canadian  border  and  tlirough  quarantine  stations  on  the  Atlantic 
coast  will  be  found  iu  tlie  ri'port  of  the  "  Miscellaneous  division." 

CONTROL  OF  CONTAOIOCS  DISEASES. 

SouUierii  catUe  inspectiou. — Tlie  Bupervision  of  tJic  movement  of 
cattle  from  the  area  quaraiiliin'd  on  account  of  Snuthrru,  or  Texas,  or 
splenetic,  fever  of  cattle,  due  to  tlit)  presence  of  the  tick  {Boophilus 
annuhi(us)  which  carries  tlio  infection,  involved  the  proper  yarding 
in  the  (luaraiiline  (livision.s  of  the  different  st<)ck  yards  of  1,120,490 
head  of  cattle  during  tho  quarantine  season  of  IHOl.  To  transport 
these  cattle  required  42,354  cars,  each  of  which  had  to  be  placarded, 
and  all  of  the  waybills,  niAnifests,  and  bills  of  lading  accompanying 
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the  shipments  had  to  state  that  tlie  cattle  were  Southern  cattle.     TIk  ^ 
number  of  cars  cleaned  and  disinfected  was  46,736. 

In  Texas  418,566  cattle  were  inspected  and  identified  by  brands  i%^s 
originating  outside  of  the  quarantined  district  and  were  permitted  to 
be  moved  for  grazing  to  Northern  States. 

Scabies  in  sheep. — The  number  of  sheep  inspected  in  slock  j-ards, 
at  feeding  stations,  and  at  many  places  throughout  the  West,  in  order 
to  prevent  the  shipment  of  sheep  affected  with  or  that  had  been  exposed 
to  scabies,  amounted  to  11,186,661.  The  number  of  sheep  dipped 
under  the  supervision  of  Bureau  inspectors  was  1,017,162.  The  num- 
ber of  ears  cleaned  and  disinfected  was  791.  For  shipments  of  sheep 
that  were  found  free  of  infection  certificates  of  inspection  were  given. 

BIOCHEMIC   DIVISION. 

The  routine  wqrk  of  this  division  in  the  preparation  and  shipment 
of  tuberculin  and  mallein  has  been  continued.  Large  quantities  of 
tuberculin  have  been  shipped,  and  a  large  amount  of  mallein  has  been 
supplied,  especially  to  the  War  Department  and  to  State  officials 
entitled  to  receive  it.  According  to  the  records,  about  55,000  doses  of 
tuberculin  have  been  sent  out  to  33  different  States  and  12,000  doses 
of  mallein  to  25  different  States.  During  a  portion  of  the  year  stanii)- 
ing  ink  for  meat  has  l>een  prepared  and  312  gallons  shipped. 

A  limited  amount  of  tetanus  antitoxin  has  been  prepared  in  conjunc- 
tion with  the  experiment  station  of  the  Bureau.  A  great  deal  of  work 
has  also  been  done  in  connectioh  with  a  comparative  study  of  the  tuber- 
culosis germs  from  various  sources.  The  virulence  of  the  bovine  germ 
for  monkeys  has  been  established  and  a  preliminary  note  on  this  work 
published.  Our  work  was  the  first  recorded  to  show  that  the  bovine 
germ  was  pathogenic  for  monkeys.  A  number  of  different  varieties 
of  the  tubercle  g(!rm  have  been  obta,ined  from  children  and  adults  in 
the  various  hospitals  of  Wasliington  City,  and  their  morphologi<-al 
and  cultural  charactei'istics  and  virulence  for  small  animals,  as  well 
as  cattle,  have  been  and  are  being  tested. 

A  very  valuable  piece  of  work  has  been  done  by  Dr.  M.  Dorset, 
assistant  chief  of  the  division,  in  suggesting  the  use  of  a  solid  medium 
for  cultivating  the  tuliercnlosis  germ,  namely,  the  substitution  of  egg 
for  blood  serum.  The  great  ea.se  with  which  this  can  be  prepared  and 
the  very  satisfactory  character  of  tlie  results  obtained  make  this  work 
of  great  importance.  In  addition  to  this,  there  has  been  published  a 
chemical  analysis  of  tubercle  bacilli  derived  from  various  animals. 
Thislal)oratory  was  the  first  to  publish,. some  years  ago,  a  report  upon  a 
complete  chemical  analy.sis  of  the.tuberculosis  germs  of  human  origin, 
'i'lie  work  al)ove  referred  to,  which  is  a  continuation  of  this  line  of 
investigation,  includes,  in  addition  to  the  germs  of  human  origin, 
those  deriv«'d  from  the  horse,  hog,  cow,  birds,  and  dogs.  The  results 
of  these  comi)arative  analyses  are  of  importance,  not  only  in  corrobo- 
rating our  suppositions  that  the  composition  of  the  various  tubercle 
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bacilli  is  iiiHuenced  by  tbeir  surroundings,  but  hIko  in  iudioaiing 
other  points  for  furlher  investigation  in  connection  with  tlte  treat- 
ment of  this  <lL'*oase. 

The  cxperimpnts  in  connection  with  hog  cholera  and  swine  plagne 
hare  also  boon  continued,  both  at  the  Experiment  Station  of  the 
Bureau  and  in  the  West.  Pn>gress  lia.s  Ix-en  made  and  new  factors 
of  importance  discoveriid.  The  feeding  experiments  of  poultry  have 
been  continutMl  and  the  results  of  the  work  ai-e  alvout  ready  for  p\il>- 

tlication.     A  number  of  routine  e.xatninations  of  various  sort^s  in  con- 
nection with  the  work  of  the  Bureau  have  also  been  made. 
It  is  proposed  during  the  coming  year  to  continue  the  routine  work 
above  noted,  and  al8(j  thi>  investigations  already  started,  and  to  begin 
Mmany  others  as  the  facilities  of  the  laboratory  will  allow. 
Ik.' 
w>i 
in^ 
ba 


niVI&lON    OF   PATHOLOGY. 


The  most  important  branelu'sof  work  upon  which  tlii.s  division  has 
iKfcn  engaged  during  tlie  past  fiscal  year  are  the  following: 

(1)  The  investigation  of  a  fatal  infectious  disease  of  chickens,  to 
wliieh  tlie  name  of  "aiwplectiform  8ei)ti<«?niia"  has  been  given. 

(2)  The  i)reparation  for  publication  of  the  results  obtain<'d  in  the 
investigation  relative  to  "the  infeetiveness  of  milk  from  cows  which 
have  reacted  to  the  tulierculiu  tost." 

(3)  An  investigati<m  concerning  the  comparative  virulence  of  tuber- 
elo  bacilli  from  human,  bovine,  ovine,  i>orcine,  and  simian  sources. 

(4)  An  investigation  of  a  highly  fatal  enzootic  among  the  cattle  in 
a  dairy  henl  in  the  vicinity  of  the  city  of  Washington. 

(*>)  A  prelimiuiiry  study  of  a  progressive,  chronic,  but  nevi-rtheless 
fatal  disease  among  Angora  goals,  which  has  been  brought  to  our 
attention  from  ^lassachusetts,  Pennsjivania,  Maryland,  Virginia,  and 
Missouri. 

(0)  An  investigation  of  the  so-called  maladio  du  coit  among  horses 
in  Nebraska,  with  particular  reference  to  the  probability  of  its  idti- 
niate  extirjmtion. 

(7)  The  preparation  and  distribution  of  blackleg  vaccine. 

(8)  A  oontinnation  of  the  inoculation  experiments  and  microscopic 
examinations  for  tlie  purpose  of  determining  the  prevalence  of  rabies 
in  the  District  of  Columbia. 

(n)  The  preparation  of  tubes  of  grasshopper  disease  fungus  for  dis- 
tribution by  the  Division  of  Entomology. 

(lu)  Kxperimcnts  relative  to  the  preparation  of  a  harmless  but 
eflicicnt  anthrax  vaccine. 

(11)  The  preparation,  installation,  and  supervision  of  a  patholog- 
ical exhiiiit  at  IJuffalo,  N.  Y.,  and  Charleston,  S.  C. 

(12)  The  determination  of  pathological  specimens  sent  to  the 
i^ureau  for  diagnosis  and  the  preparation  of  answers  to  inquiries 
relative  to  the  character,  cause,  and  treatment  of  various  diseases  of 
domestic  animals. 


16 


BITBEAU    OF    ANIMAL    INDrSTRY. 


APOPLECTIFORM   SEPTICEML\    IN   fUlCKEMS. 

A  highly  fatal  disease  in  chickens,  to  which  the  name  "apoplecli- 
forin  septicemia"  has  bcon  applied,  was  observed  on  a  farm  in  nortli- 
ern  Virginia  iluring  (ho  pawt  year.  The  nonpj-ogeiiic  sti-eptococcus 
isolated  as  tlie  causative  agent  in  tlie  outbreak  is  possessed  of  unusual 
virulence  for  chickens,  causing  sudden  deadi  without  premonitory 
symptoms  and  with  a  mortality  of  UMi  per  cent  of  those  affected  and 
92  per  cent  of  the  entire  flock.  The  luiture,  etiology,  and  prevention 
of  this  affection  have  been  studieil  an<!  (he  results  of  tli<'  investiga- 
tion published  as  BuUelin  No.  'M  of  this  Uureau. 

IXFKmVENESS  OK  MU.K    FROM   TrBKKCULOes  COWS. 

As  a  result  of  the  elaborate  c.vperimeut  wiiich  was  conducted  in 
this  hilxiratory  for  the  purpose  of  establishing  the  presence  or  absence 
of  th(>  tubercle  bai'illi  in  the  milk  of  tuberculous  cattle,  a  paper  has 
been  prepared  entitled  "  Infoctivcuess  of  milk  from  cows  which  have 
reacted  to  the  tuberculin  test.""  This  paper  eonUiins  tlie  final  results 
obtained  from  the  inoculation  and  ingestion  e.xperimcnls  coudncted 
upon  guinea  pigs  wilh  the  milk  of  the  tuberculous  cows  at  the  Gov- 
ernment Asylum  for  the  Insane,  together  with  the  positive  findings 
recordi'd  in  .i7  similar  experiiiients  made  by  competent  investigators 
in  this  anil  foreign  countries.  This  cxperinuuil  lasted  ninety  daj's  and 
included  the  milk  of  5G  tuberculous  cows.  A  synopsis  of  tlie  residts 
shows  that  one  or  moreof  the  guinea  pig.sfed  with  milk  from  It  different 
cows  have  succumbed  with  typical  tuberculosis;  that  is,  (he  milk  of  Kl.l 
per  cent  of  the  5G  reacting  cows  has  been  found  to  be  i)athogenic  to 
guinea  i)itrs  when  fed  to  (hem.  Of  the  experiment,  atiinuils  inoculated 
intraiibilrMuiiially,  in  the  first  series  at  h'ast,  1  guiiu'a  pig  has  died  of 
tuberculosis  in  each  of  G  different  in.stanees,  showing  that  the  milk 
of  10.7  percent  of  the  50  reacting  cows  in  this  experiment  has  prt»ved 
fatal  to  guinea  pigs  in  the  first  inoculation  experiment.  In  the  .sec- 
ond series  of  intraabdinninal  injeeliims  the  milk  from  7  individual 
cows  out  of  45  examined,  or  15..")  per  cent,  was  demonstraied  to  pos- 
sess virulent  tubercle  bacilli.  By  uniting  these  inoculation  ivsuKs  it 
will  lie  observed  that  1 1  out  of  50  cows,  or  ]!'.('.  per  cent,  seeretc<l  milk 
which  transmitted  tulierculosis  to  one  or  more  cxpcriuient  animals 
when  injected  into  the  peritoneal  cavity. 

Owing  to  the  greater  jK'rcetitage  of  positive  results  olitaitied  from 
the  second  inoculation  experiment,  conducted  more  tlian  two  months 
after  the  first  intraabdtuninal  test,  it  appears  probable,  as  would  l»e 
expected,  that  the  virulence  of  the  milk  increased  with  the  a<lvance- 
nient  of  the  disease  in  the  cow.  The  lack  of  uniformity  of  results 
obtainetl  in  many  of  the  cows  might  be  explained  from  <nir  knowledge 
that  tuljerele  bacilli  are  not  excreted  by  the  ooruial  udder  with  any 
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degree  of  constancy.  For  this  reason  the  continnous  feeding  experi- 
ment, eoveriiig  .-v  period  of  three  months,  soems  to  have  more  practi- 
I  cal  value  in  demonstrating  the  transmission  of  tuberculosis  than  tiio 
I  incjoulation  tost,  where  the  only  possibility  of  affirmative  results  must 
depend  on  the  cotitingeney  of  the  accidental  excretion  of  the  iMieilli 
on  one  particular  day. 

The  combined  results  of  the  ingestion  and  inoculation  e.xperimeuta 
show  that  the  milk  of  12  out  of  50  reacting  cows,  or  21.4  percent,  lias 
at  one  time  or  another  since  the  Ix'giuuiug  of  the  experiment  con- 
tained virulent  tubercle  bacilli. 

Cover-gla.ss  pn^parations  of  the  centrifugalized  sediuienl  of  milk 
from  4  out  of  55  cows,  or  7.3  per  cent,  revealed  the  presence  of  the 
tubercle  bacillus,  Jind  in  two  of  the.se  cases  the  centrifugalized  cream 
was  also  fouiul  to  po.ssess  this  f>rgaiiisiu.  In  one  case  (cow  No.  10) 
tubercle  bacilli  were  demonstrated  only  by  microscopic  examination 
of  the  centrifugalized  sediment.  The  number  observed  were  very 
few — 3  in  one  slide  and  but  1  in  another — while  the  remaining  9 
cover-glasses  were  apparently  free  from  tliis  bacillus.  It  ap[)cars 
singular  that  positive  results  were  notobtaiuoil  by  the  intraabdominal 
injection  of  this  sediment  from  which  the  cover-ghusses  showing  the 
tulwrcle  bacilli  were  made.  Wyssokowitseh,  in  his  experiments 
regarding  the  quantity  of  bacilli  requisite  for  the  i)roductiouof  tuber- 
culosis by  injection  into  the  peritoneal  cavity,  found  that  it  required 
iat  least  30  bacilli  for  the  transmission  of  the  disease.  Granting  this 
conclusion,  it  is  evident  that  the  milk  injected  eilher  did  not  contain 
\&  sufficient  number  of  bueilli  to  cause  the  di.sease  or  that  the  bacilli 
;  were  less  vigorous  or  the  guinea  pigs  more  resistant  than  in  the  other 
exjjcriments.  It  is  al.so  of  interest  to  know  that  of  the  guinea  pigs 
that  succumbcil  to  tuberculosis  as  a  result  of  intraabdominal  inocu- 
lations, 7  were  injected  with  a  mixture  of  milk  and  cream,  5  with  cen- 
trifugalized cream  alone,  and  the  remaining  S  with  the  milk  sediment. 

COMP.\RATIVK  STUDY   OP  TCBERCLE  BACIU.I    KKOM   VARIOITS  SOUHCES. 

In  view  of  the  wi<lespread  inlen-st  now  manifested  concerning  the 
[intercowinunicability  of  bovine  and  human  tuberculosis,  this  line  of 
investigation  has  been  inaugurated,  and  n  comparative  study  is  at 
present  l)cing  made  of  tubercle  bacilli  isolated  from  the  mesenteric 
I  glands  of  a  sheep,  hog,  cow,  and  4  children,  as  well  as  tho.se  from  the 
sputum  and  from  the  lung  of  a  spontaneous  case  of  tulK-rculosis  in 
a  monkey.  The  result  of  this  investigation  will  be  published  as  soon. 
UH  the  work  has  been  completed.  | 

ENZOOTIC  AMONO  DAIRY  CATTLE.  1 

An  outbreak  of  a  di.sease  among  (lie  cattle  on  a  dairy  farm  in  this 
vicinity  was  brought  to  the  attention  of  tlie  Hui-eau  last  X<iveinber  by 
a  local  practitioner  who  requested  consultation.     The  affection  was 
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accomp.inied  by  certain  symptoms  ami  postmortem  changes  which 
apparently  were  dissimilar  to  anj-  that  have  hitherto  occurred  in  this 
locality.  Owing  to  the  proximity  of  the  laboratory  and  the  prob- 
ability of  the  disease  being  at  times  existent  but  as  yet  unrecognized  in 
other  sections  of  the  country,  a  thorough  bacteriological  examination 
was  made,  with  the  result  that  the  etiological  factor  was  found  to  be 
a  bacillus  of  the  enteri<litis  group.  A  paper  on  the  subject  is  about 
complete<l  which  includes  the  results  of  this  investigation,  together 
with  a  comparison  of  allied  organisms  which  have  been  i.solated  by 
(iaertner  from  the  kidney  and  miiscles  of  a  cow ;  by  liasenau  from  the 
organs  of  a  cow  which  was  supposed  to  have  been  suffering  with  partu- 
rient septicemia;  by  Foulerton  from  the  muscle  juice  and  kidney  of 
an  ox  condemne<l  as  unfit  for  footl,  .and  bj'  Thoinassen  from  an  outbreak 
wliich  he  describes  as  "a  new  septicemia  of  calves." 

ISFECTIOCS   DISEASE  OF   .^.NOORA   GOATS. 

During  the  imst  winter  information  reached  the  IJureau  from  Mas- 
sachusetts, Penn.sylvania,  Maryland,  Virginia,  and  Missouri  regai-ding 
the  presence  of  a  fatal  disease  affecting  Angora  goats.  The  common 
goat  {Copra  hircus)  is  popularly  regarded  as  being  immune  from 
almost  all  dLseases,  but  the  appearance  of  an  enzootic  in  several 
localities  among  well-bred  Angoras  .seems  to  indicate  either  that  this 
opinion  is  incorrect  or  that  Angoras  are  more  susceptible  to  disease 
than  common  goats.  The  economic  importance  of  this  affection 
liccoming  apparent  from  its  virulence  and  the  widespread  points  of 
infection,  an  official  of  the  division  was  directed  to  make  a  complete 
investigation  of  the  disease  as  it  existed  in  Pennsylvania,  with  the 
view  of  discovering  its  etiology.  A  preliminary  report  on  the  nature 
and  cause  of  this  outbreak,  including  a,  comparison  with  probably  a 
similar  goat  disease  that  has  occurred  in  Saxony  and  Switzerland,  will 
be  ready  for  publiisation  very  soon. 

ERADICATIO.N   OF  THK  SO-CALLED   MALADIE   DU  COIT. 

The  constant  reappearance  of  this  venereal  disease  among  horses 
in  Nebraska,  after  it  apparently-  had  been  stixmped  ont  on  several 
different  occasions  by  inspectors  of  the  Bureau  detaile<l  for  this  work, 
has  occasioned  a  thorough  investigation  of  the  disease  for  the  jnirpose 
of  obtaining  information  regarding  its  latent  qualities  and  other  i)ecul- 
iarilies,  and  incidentally  to  confirm,  if  possible,  the  work  of  linffanl 
and  Schneider  and  Nocard  n^garding  the  etiological  significance  of 
the  TnjpanoHomd  tquiperdiim.  This  investigation  is  at  present  under 
consideration,  but  has  not  sufliciently  progrcssetl  to  warrant  any 
conclusion  at  this  time. 

IlLACKLEO   V.\C'CI.NK. 

The  tlemand  for  bliickleg  v»M;cine  is  gradually' increasing  as  this 
method  of  preventive  treatment  becomes  better  known  and  its  merits 
more  widely  lierahled. 
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The  number  of  doses  of  vaccine  disfcributt'd  during  (ho  past  year  and 
the  results  obtained  in  the  previous  yejxr  from  its  use  may  be  more 
conveniently  and  vividly  expressed  by  means  of  the  appended  tables: 

Aienfter  of  (loses  of  roceftK'  distributed  dim'nffjixcnl  yt-ar  ended  June  .Vi,  tHO^. 

Jnly  1  to  December  31,  1901: 

Jnly - Ol.SHO 

August - -  73.  OJ^o 

S«ptt'inber , _ VtS,  oy.) 

October 2M.22i) 

November .' 240. 770 

December 104, 4)."i 

January  1  to  June  30,  1002: 

January 144.2^0 

February ....     ..  02,s00 

March U.").  000 

April 102.785 

May 112,570 

June - .   - . . : 80, 775 


Total 1,0SS..565 

RemiUn  obtained  from  ruceine  distributed  dariii'j  Jhcal  year  eiidt'd  June  .10,  lUOJ. 


State  or  Terri- 
tory. 


ic«w«   '  Xnin- 
1*?  of  I  '«''•  "f 


;  portB. 


Arizona 

California 

Colorado j 

Idaho ! 

Indian  Territory- 
Iowa  ' 

Kansas 

Kentucky | 

Hinncw^ta j 

Missouri I 

Montana 

Kcbmska \ 

New  Mexico... 
North  Caro'.ii;a 
North  Dakola  - 

Oklahoma 

Oregon 

South  Dakota  . 

Ttxa-s 

Utah 

Virginia 

'Wuahiugton  ... 
West  Vir^ina. 

Wyoming 

Other  Staten... 


12 

2» 
.TKJ 

M 

ii 

« 
7TB 

19 
lUi! 

(Z 
M4 

l.-> 

aw 

141 
19  ' 

:«<: 
«) 
•a  I 

140  ' 

i»l 

42 
HW  . 

S8  : 


vacri- 
natod. 


2,(»91 

87,210 
2,5Se 
fl.nt 

8,«i!; 

36, 7W 
l,4.>f 
6,71K 
18.  W9 
10,  !W) 
itt.imo 

],7iXi 

23,4nK 
3,4.Vi 
44,GvSl 
SO,  788 
2,  WW 
«,.514 
085 

17,401 


Died  after  vaociimtioii. 


I 


Dnathn  same 
season  i»ro- 

viouH  to 
racflnation. 


Within 

48 
hours. 


Total 4,lltt|»8F>,e 


.Ykih- 
Ix'r. 

M 

187 

I.. "49 

40 

HH 

177 

1,C«* 

:17 

61 
48:1 
27S 

:xi 

75 

1.084 

«» 

108 

1.2.-.!) 

2,(a) 

SC8 

sa 

41 

«r2 

217 
14,817 


Per 

3.06 
2.3« 
2.01 
l..)4 
4.4.'! 
2.05 
1.72 
2.  .54 

.m 

2.(50 
2.15 
,S.:?1 

.78 

t.:» 


From  ] 

8  to  7  jWithin' 

days  1 1  yuor. 

after. 


1 
11 


15 
;( 
111 
1 
1 
8 

13 

82 
5 
3 

17 


4.00 

4 

19 

:U2 

1 

a.  80 

28 

21 

2  22 

48 

144 

8.(0 

C 

3.«2 

2 

13 

9.13 

2 

2 

2.fi2 

4 

3.86 

8 

3 

6.04 

4 

14 

2.62 


rm 


16 

219 

1 

25 
37 

an-.p 

4 

2B 
40 
34 
S.",5 

2 


Num- 
Iht  of 
cases 
due  to 
raib- 
takes. 


3 
1 

1  I 


14 

(I  i 
1 
21 


118 

3 

09 

4 

1 

118 

18 

■107 

G 

17 

2 

(18 

1 

1 

4 

(S 

4 

9 

I 

Total 
num- 
ber. 


15 

4!) 

:s» 

3 

4.S 

4(i 

:i74 

U 

28 

74 

50 

5:!4 

9 

9 

14',) 

96 

1S5 
COS 


2,(X»  I 


108 


2.902 


Pcrci-nt- 
asre  of 
deaths 
after 
vaccina- 
tion. 


0.28 

.m 

.11 
.01 
.41 
.47 
.^> 
.X. 

.do 

.4) 
.48 
.18 
.17 

.ra 
.:b 

.01) 
.31 
.07 

1.24 
.44 
.51 
.38 
..52 


.fil 
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If  we  eliminate  the  number  of  animals  that  were  probably  infected 
before  they  were  vaccinated,  and  which  died  within  forty-eight  hours 
after  the  injection,  also  the  number  of  deaths  that  were  acknowledged 
by  the  stock  owners  to  be  the  result  of  their  own  mistakes,  the  num- 
ber of  cases  that  died  after  vaccination  is  reduced  to  2,538,  or  0.45 
per  cent. 

RABIES.  > 

During  the  fiscal  year  rabies  continued  to  exist  in  the  District  of 
Columbia  and  adjacent  sections.  In  consequence  of  inoculation  tests 
and  microscopic  examinations  made  with  the  medulla  and  plexiform 
ganglion,  respectively,  of  suspected  cases,  the  following  positive 
results  have  been  obtained : 

Results  of  inoculation  tests  and  microscopic  examinations  for  rabies. 


Date. 


1901. 

Joir  19, 

July  2i 
Ao«.  7 
Aug.  8 
Oct.  3 
Oct.  9 
Oct.  U 
KoT.  29' 

190e. 
Jan.  2t 
Jan.  24 
Har.  4 
Mar.  20 
Uar.  28 
Apr.  3 
Apr.  14 
Apr.  19 
Apr.  22 
Hay  7 
May  U 
May  22 
May  31 
Jnno  4 
Jane  13 
Juno  18 
Juno  .■*) 


Record  | 
number. . 


Source. 


202 

206 
210 
2U 
216 
217 
218 
220 

222 
223 
ZU 
22S 
228 
230 
2:i3 
235 
236 
£41 
243 
248 
24T 
249 

sao 

232 
2>3 


Dog.... 

Dog 

Dog.... 
Dog..-. 
Dog.... 
Dog.... 
Dog.... 
Cow 

Dog.... 
Dog.... 
Woman 
Dog.... 
Dog.... 
Cow.... 
Dog.... 
Dog.... 
Dog.... 
HorHe  - . 
Cow.... 
Dog.... 
Hog.... 
Dos.... 
Dog.... 
Dog.... 
Dog.... 


Animal, 
inoculations. 


Positive  .... 
Positive  .... 
Positive  .... 
Positive  .... 
Positive  .... 
Positive  .... 

Positive 

Positive 

Positive  -.-. 

Positive 

Positive 

Positive 

Positive  .... 

Positive 

Positive 

Positive-... 
Positive.... 

Positive 

Positive 

Positive 

Positive 

None  made. 

Positive 

Positive 

Positive 


Histological 
examina- 
tion. 


Persons  bitten. 


Kone  made. 
Kone  made. 
None  made. 
None  made. 
Positive  .-- 
None  made. 

Positive 

None  made. 

Positive  .... 

Positive 

Positive  .... 
Positive..--' 
Positive  ...-I 
None  made. ' 
Positive....' 

Positive 

Positive 

None  madc- 
None  made. 
Positive  .... 
None  made. 

Positive 

Positive  .1.. 
Positive  .... 
Positive 


Boy  . 


Girl 

Man 

Man  and  woman  . 


Woman. 


Man  and  child . 


Man. 


Animals  bitten. 


8  dogs. 


2  dogs. 


Several  hogs. 


Several  dogs. 
2  dogs. 


GRASSHOPPER  DISEASE  FUNQUS. 

'i'he  Division  of  Entomology  has  received  the  cooperation  of  this 
division  during  the  past  year  in  efforts  directed  toward  the  eradication 
of  the  destructive  grasshopper.  A  fungus  isolated  from  a  number  of 
gras.shoppers  that  were  found  diseased  in  the  vicinity  of  Sterling, 
Colo. ,  has  been  distributed  in  subcultures  to  the  farmers  in  the  infected 
districts,  together  with  other  locust  fungi  which  the  Division  of  Ento- 
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mologj'  obtained  from  South  Africa.  These  molds  have  been  kept 
alivo  in  this  laboratory,  sulwiilluri'S  lK.'iii}j  furnishod  tho  Division  of 
Entt>n>ology  on  requost.  Dtiriiij;  the  past  year  over  780  tulws  of 
fnnyi  have  been  sent  to  17  Stales  in  this  country  and  some  to  several 
foreign  countries.  ' 

EXPEKIMKNTS    WIT)I    PREVENTIVES    KOR    ANTHRAX. 

Anthrax  seems  to  Ix"  on  the  jj^radiial  ineroase  in  this  country,  and 
it  would  apjK-ar  desirable  for  the  Bureau  t«  meet  the  great  ileniand 
which  has  been  constantly  made  by  the  cattle  owners  in  tho  infected 
districts  for  a  preventive  ajjainst  the  disease.  Anthrax  vaccination 
has  l>een  adoptinl  to  some  extent  in  certain  districts,  but  in  a  more 
or  less  desultory  manner,  and  tlie  fact  that  it  lias  not  become  moi-e 
IK)pular  is  probably  due  to  the  cjuestionable  efficiency  of  these  vaccines. 
In  order  to  t<'st  the  relative  value  of  both  an  iW'tive  and  a  passive  vac- 
cine, various  exi)erinients  have  Ix'en  con<lucted  in  the  laboratory  with 
attenuated  bacilli  eultxin^s  prepared  after  the  method  of  Pastour,  and 
also  with  the ser\im  of  previously  immunized  animals  following  Sobern- 
heim's  and  Sclavo's  experiirienls.  Tho  c-omparatively  small  amount 
of  vaccinal  prwluet  obtained  by  the  latter  methods,  the  uueertain 
results  which  followed  when  virulent  cultures  were  inoculated  into 
animals  that  had  been  treat-ed  with  the  .serum,  and  the  necessity  for 
meeting  a  larjie  demand,  should  anthrax  vaccine  be  distributed,  have 
shown  conclusively  that  Pasteur's  niethwl  is  preferable,  even  though 
it  is  neces,sary  to  handle  the  orpinisni  of  anthrax  by  this  method. 
These  experiments  Iiave  not  been  ft^nudinlcd,  but  it  is  believed  that 
it  will  be  possible  without  any  great  expense  to  meet  |ho  demand  for 
Ihia  preventive  treatment  of  anthrax  by  the  beginning  of  the  next 
anthrax  .season. 

Owing  to  the  susceptibility  of  man  to  this  disea.se  and  the  extreme 
care  with  whi<'h  anj'  active  vaccine,  tho  organism  of  which  is  virulent 
for  man,  must  be  handled,  it  would  seem  desirable  to  cejoperate  with 
the  experiment  station  vett-rinarians,  State  and  assistant  veterina- 
rians, or  other  State. sanitary'  oflicors  rather  than  to  distribute  tho 
vaccine  directly  to  the  stock  owner. 

PATHOLOOWAL  EXHIUIT. 

Considerable  time  was  devotetl  to  tho  preparation,  installation,  and 
supervision  of  an  exhibit  at  the  Pan-American  Exposition  at  UufTalo, 
N.  Y.,  and  the  South  Carolina  Interstate  and  West  Indian  Exi»osition, 
at  Charleston,  S.  C,  representing  the  line  of  work  of  this  laboratory 
and  its  practical  application,  especially  to  meat  ins[>ection  and  the 
preparation  of  blackleg  vaccine. 

MAONOSIS  OF  SPEJCIMKNS   AND   ANSWERS  TO   INQUIRIES.  ^ 

Tho  amount  of  time  that  is  required  for  this  manner  of  work  has 
been  very  g^'eat,  and,  while  it  duos  not  appe.nr  to  any  great  advantage 
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iu  a  i-eport  of  (bis  nature,  it  has  man)-  beneficial  results  iu  dissemi- 
nating imiiurtant  knowledfje,  and  is  greatly  appreciated  by  those 
directly  inlcrested.  During  the  past  year  there  were  40,88G  pieces  of 
mail  sent  out  by  the  division  with  reference  lo  the  distribution  of 
blackleg  vaccine. 

ZOOLOGICAL   DIVISION. 
I'VmjCATIOX   OK  THK  CAKD  (■.VT.KI.O<}VE. 

Owing  to  repeated  requests  from  various  s()nrces,  and  also  to  the 
risk  of  fire  in  the  hil>oratory  buihling,  it  was  decide<l  to  undertake  the 
l>ul)Hcation  of  our  card  catalogue,  which  has  been  so  long  in  prepa- 
ration and  which  is  invaluable.  This  has  involved  a  great  amount  of 
work  in  verifying  refeitrnces  which  were  copied  from  various  authors 
and  in  making  the  abbreviations  and  style  uniform.  The  "A" 
authors  have  already  been  issued,  the  '"B"  authors  are  in  press,  and 
the  remaining  authoi-s  are  about  i-eady  for  publication. 

COSTIXVATIOX     OF    EXPERIMENTS    IS   TREATING    CATTLE,   SHEEP,   AND    GOATS    FOR 

UorXDWOUMS. 

The  exix-riments  in  this  line  have  been  highly  succes.sfnl,  and  the 
results  of  the  work  have  already  been  publislied.  The  treatment  with 
a  1  iK»r  cent  solution  of  coal-tar  creosote  has  been  found  to  be  the 
most  ."iat isfactory  of  any  of  the  methods  tried  in  cases  of  infection 
with  free  nematodes  in  the  fourth  stomach.  This  method  entails  only 
one-fourth  to  one-ninth  the  manual  labor  that  is  refiuired  when  the 
ga.«iollne  tn-atment  is  used,  and  it  seems  to  involve  less  risk  of  acci- 
dent to  the  animals.  The  medicine  itself,  when  made  up  in  large 
quantities,  costs  less  than  one-half  cent  per  dose.  A  recent  letter  from 
Dr.  T'ct'-rs,  of  tlie  Nebra-^ka  Kxpcrimeni  Station,  states  that  tipon 
reading  the  IJun-au's  account  of  this  method  of  treatment,  he  tested 
the  same  for  roundworms  in  hogs  and  that  it  excels  any  other  method 
known  to  him.  The  Ix'st  results,  in  case  of  infection  with  free  round- 
worms below  the  stomach,  were  obtained  by  combined  doses  of  creo- 
sote and  thymol.  Xo  success  was  obtained  hi  attempting  to  treat 
ca.ses  of  infection  with  roundworms  encysted  in  the  wall  of  the  stom- 
ach or  the  intestine.  All  exiwriments  with  themo.st  approved  methods 
(intratraclK-al  injections)  of  treating  verminous  bronchitis  were  also 
nejrativi'. 


Owing  1:>  the  diagnosis  of  suiTa  among  the  army  hors«^s  and  mules 
in  t  he  riiilippines,  the  Zoological  Lalxtratory  was  suddenly  called  ujxni 
for  an  ••mergeiicy  report  on  this  disease.  An  extensive  rejwrt  has 
been  prepared  an<l  issued,"  and  it  is  hoped  tliaf  its  contents  will  enable 

" PnltlisluMl  in  Ei^^btwuth  Annnal  Report  of  thw  Bureau  (jip.  41-182);  also  as 
Bulletiu  Nu.  i'i.  Bureau  of  Animal  Industry. 
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the  prompt  recognition  of  this  disease  sliould  i1  appear  in  the  United 
States. 

HOOKWORM   DISEASK  IN   MAX. 

Persons,  such  as  miners,  excavators,  fanners,  etc.,  whoso  daily  work 
brings  them  in  contact  with  moist  dirt,  are  subject,  in  Europe,  Asia, 
Africa,  South  America,  and  Central  America,  to  a  disease  known 
under  the  various  names  of  uncinariasis,  anchylostomiasis,  brick- 
maker's  disease,  etc.  A  few  cases  of  this  malady  have  been  reported 
for  the  United  States,  but  it  has  been  assumed  that  such  cases  were 
imiwrtod  directly  or  indirectly  from  Europe.  During  this  last  year, 
however,  we  have  been  able  to  prove  that  this  malady,  as  it  occurs  in 
the  United  States,  is  due  to  two  distinct  parasites.  One  of  these  is  the 
Old  World  hookworm  {Uneinaria  (hioilenalis),  so  common  in  Italy 
and  Africa,  and  the  other  i.s  an  endemic  New  World  foi-m,  which  Dr. 
Stiles,  zoologist  of  the  IJureau,  has  named  Uneinaria  americana. 
This  disease  is  an  important  one  from  the  agricultural  standpoint 
bet^ause  of  its  frequency  in  farm  hands  in  certain  countries,  and  the 
indications  are  that  it  is  much  more  common  in  this  countiy  than  has 
heretofore  been  supposed. 

At  the  request  of  Dr.  Walter  Wyman,  Surgeon-General  of  the 
United  States  Public  Health  and  Marine-Hospital  Service,  the  Zoolog- 
ical Laboratory  has  prepared  an  article  upon  this  disease,  giving  an 
account  of  the  structure  and  life  history  of  the  parasite,  together  with 
a  discussion  of  symptoms,  treatment,  prevention,  etc." 

MISC'EIJ.ANEOUS    WOltK. 

The  Zoological  Lalwralory  has  been  called  upon  for  the  determina- 
tion of  a  number  of  parasites  of  various  kinds  which  have  been  sent 
in  by  farmers,  veterinarians,  physicians,  boards  of  health,  etc.,  and 
has  issued  several  publications  describing  some  of  the  forms  in  ques- 
tion. The  zoologist  was  also  detailed  to  the  United  States  .Vrmy 
Medical  School,  at  the  request  of  Surgeon-General  Sternberg,  to  give 
a  course  of  instruction  in  medical  zoology  lo  the  newly  appointed 
medical  officei-s. 

DKTAIIJi   TO   SCnCNTIKK^    MKETINOS. 

The  zoologist  was  also  detaih'd  to  represent  the  Department  of 
Agriculture  at  the  International  Zoological  Congress  held  in  Berlin, 
Germanj',  in  VJOl,  and  has  continued  to  .serve  on  the  international 
commission  on  zoological  nomenclature. 

THE   BUREAU    EXPERIMENT  STATION. 

During  the  year  ended  June  30,  11K)2,  the  station  was  compelled  to 
give  so  much  time  to  the  work  required  of  it  by  the  several  labora- 
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tories  of  the  Bureau  that  practically  no  independent  investigations  of 
importance  could  be  undertaken.  This  is  true  not  only  with  resi)ect 
to  time,  but  also  with  regard  to  the  space  and  facilities  for  properly 
handling  experiments  concerning  a  variety  of  infectious  diseases. 

In  addition  to  testing  a  number  of  supposedly  pathogenic  germs  on 
cattle,  donkeys,  hogs,  sheep,  and  smaller  experiment  animals,  inves- 
tigations concerning  the  following  diseases  were  conducted  during  the 
j'ear:  I  log  cholera,  swine  plague,  tuberculosis,  tetanus,  rabies,  anthrax, 
Texas  fever,  foot  rot  of  sheep,  an  infectious  disease  of  horses  resem- 
bling and  probably  identical  with  maladie  du  coit,  and  a  number  of 
affections  of  minor  importance.  Other  work  conducted  l)y  the  Experi- 
ment Station  was  the  growing  of  several  varieties  of  cattle  ticks, 
experiments  with  drugs  for  the  removal  of  internal  parasites  from 
domestic  animals;  the  production  of  antitoxic  sera  for  the  treatment 
of  swine  plague,  hog  cholera,  tuberculosis,  and  tetanus ;  the  care  and 
protection  from  exposure  to  disease  of  animals  for  protlucing  normal 
s<!ra,  and  the  breeding  and  rearing  of  numerous  small  experiment 
animals  for  the  use  of  the  Bureau  laboratories. 

MISCELLANEOUS  DIVISION. 
QUARAX  TINES. 

The  work  of  the  quarantine  stations  during  the  past  fiscal  year 
shows  a  marked  increase  over  that  of  the  preceding  year,  more  than 
double  the  number  of  cattle  having  passed  through  the  various  quar- 
antine stations. 

Quarantine  station  for  the  port  of  Baltimore. — Necessary  repairs 
were  made  on  the  buildings,  fences,  water-supply  apparatus,  and  load- 
ing and  unloading  chutes  for  this  station,  located  at  Ilalethorp,  Md., 
whore  227  head  of  Hereford  cattle  were  comfortably  quarantined. 

Quarantine  station  for  the  port  of  Netv  York. — The  property  at  Gar- 
field, N.  J.,  which  has  been  leased  by  the  Government  and  maintained 
as  a  quarantine  station  for  the  port  of  New  York  since  1883,  was 
vacated  September  30,  IHOI.  The  transfer  to  the  new  station,  having 
been  in  i)rogr(;ss  during  the  summer,  was  completed  at  this  time. 
The  active  work  of  establishing  the  new  quarantine  stjition  for  the 
port  of  Xcw  York  was  ])ogun  April  1,  1901.  Suc(?essful  negotiations 
for  a  very  desirable  tract  of  land  at  Atheuia,  N.  J.,  in  the  foothills  of 
the  Orang<'  Mountains,  12  miles  in  a  direct  line  from  New  York,  were 
f()n<lucted  by  the  Bureau  of  Animal  Industrj',  and  the  ground  was 
purchased  in  six  parcels  from  as  many  separate  owners,  at  a  price 
that  was  considered  very  reasonable  for  land  so  favorably  located  in 
that  section. 

Inunediately  afti'r  th«»  preliminaries  of  plotting  the  ground,  laying 
out  the  streets,  and  locating  the  buildings,  the  erection  of  six  stables 
was  liegun  and  rapidly  pushed  to  completion.  These  are  of  a  sub- 
stantial character  an<l  attractive  design,  constructed  of  brick,  with 
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bliiAstone  trimmings,  with  front  and  rt>ar  entrances  sufficiently  wide 

I  to  wlriiit  of  the  passage  through  tlieni  of  a  horse  and  cart,  and  have 
been  built  with  a  view  to  securing  every  possible  advantage  in  the 
way  of  sanitation  and  hygiene.  Four  of  them  accommodate  11  cattle 
each  and  two  17  each.  In  a<ldition.  during  (he  first  lialf  of  the  fiscal 
year  substantial  stone  foundations,  Avith  cement-  Ibtoi-s  for  three  larger 
buildings,  wore  erected  and  t-emporary  stal)l<\s  moved  fi»m  the  old 
station  were  jilaced  on  them,  one  ha\'ing  a  capacity  of  SO  head  of  cat- 
tle, tlio  other  two  22  each.  To  these  accommodations  there  were  also 
added  six  frame  stnbles,  which  were  likewise  removed  from  the  old 

I  station,  giving  an  additional  capacity  of  208  cattle. 
At  the  close  of  the  fiscal  year  it  is  fouiul  that  cattle,  sheep,  and 
hogs  in  quarantine  here,  together  with  those  for  which  permits  have 
been  issued,  will  oc<'upy  all  of  the  available  space;  and  it  is  tlic  i»ur- 
pose  of  the  Departnii'Ut  to  erect  j)ermanent  structures  of  brick  and 
^V stone  of  the  same  design  as  the  first  six  stables,  and  of  varying  capaei- 
^^  ties,  in  onler  to  accommodate  Iwth  large  an<l  small  importations,  until 
this  station  shall  afford  ample  room  and  proper  fncilites  for  quar.an- 
tiniug  all  animals  of  the  class  requiring  quarantine  that  shippers  may 
desire  to  enter  at  the  port  of  New  York,  and  until  permanent  l)rick 
and  stone  stables  shall  have  supplanl<*d  the  old  frame  barns  brought 

I  over  from  Garfield  and  put  up  to  meet  the  immediate  needs  of  the 
station. 
The  above  15  buildings  have  an  aggregate  capacitj  of  4io  cnttle 
Avhen  the  box  stalls  are  used  for  large  bulls  or  single  aniiiiuls.     They 

■  might,  Tinder  certain  conditions,  as  when  two  or  more  small  cattle 
could  be  placed  in  a  l)ox  stall,  accommodate  425  cattle. 

The  Department  has  expended   thus  far  for  land,  buildings,  and 

imiirovements,  including  an  adequat<!  water  system  for  all  purposes, 

B  8lK>ut  $G1,(KX);  and  the  appropriation  by  Congress,  available  July  1, 

will  admit  of  the  further  erection  of  buildings  and  the  continuance  of 

improvements. 

rQuaranfiite  stalinnfor  the  porl  of  Boston. — This  station  is  favorably 
located  in  a  Ijcautiful  section  of  country  at  Littleton,  Mass.,  and  has 
received  such  attention,  i-epairs,  and  imjirovenients  as  were  i"<>quirod 
to  make  it  a  desirable  quarantine  station,  and,  like  the  station  at 
Baltimore,  offers  to  iniiwrl^-rs^advaiitttges  that  are  liable  to  be  over- 
looked simply  through  tlic  fact  of  a  lesser  prominence  and  popularity 
as  a  port  of  entry  whvu  coini>ared  with  New  York. 

I  Animals  quannttiiied. — The  animals  enumerated  have  all  Iveeu 
subjected  to  inspection  and  quarantine,  the  length  of  the  quarantine 
p«?riod  being  fixed  in  accordance  with  tlie  re(iuirenients  for  the  sub- 
division of  the  class  to  which  they  belong.  The  imports  of  aninuils 
from  Canada  not  subject  to  quarantine  at  quarantine  stations  c<mi- 
prised  27,71f;  cattle,  14^,313  sheep,  3,305  horses,  5,350  hogs,  2  dogs,  6 
-— 
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The  foUowiug  toble  sliows  the  number  and  kinds  of  animals  detained 
in  quarantine  for  the  requisite  lime: 


station; 


Littleton,  Mam 

Garneld.N.  J 

Athonia,  N.  J -•. 

Haletborp,  Md 

Port  Huron,  Mich 

Detroit,  Mioh 

Bault  Btv.  Marie,  Mich . 

OBdensburg,  N.  Y 

HogunHbnrg,  N.  Y 

AlL-xandria  Bay,  N.  Y . . 

Cajx)  Vincent,  N.  Y 

Buffalo,  N.Y 

Charlotte,  N.  Y 

KicUtord,  Vt 

NowiKjrt,  Vt 

Island  Pond,  Vt 

Beecher  Fulls,  Vt 

Houlton,  Me 

Vanceboro,  Mo 

Calais,  Me....r 

San  Prnncimw,  C»l 


Cattle.      Sheep.  !  Hogs. 


«» 

■ 
42.. 

(K 

8| 

5 

iitiK 

118 

7 

a; 

2 

o 

1 

« 

' 

1 

.          1 

0 

4 

o 

4!) 

1 

2 

1 

S 

2| 

5 

r.) 

8  '.. 

1 

5| 

S 

lUI 

M- 

4> 

* 

« 

4 

1 

4 

0 

1 

6 

7 

ToUl. 


1,214 


231 


Zi 


There  was  also  imported  through  the  port  of  New  York  and  quar- 
antined, under  the  supervision  of  the  superintendent  of  the  Athcnia, 
N.  J.,  quarantine  station,  tlie  following:  Forty-six  deer,  5  aoudads,  1 
yak,  2  elephants  from  India,  2  wart  hogs,  43  camels,  0  antelopes,  6 
goats,  1  horned  horse,  1  llamas,  2  alpacas,  1  wild  boar,  1  chamois,  2 
guanacos,  1  anoa,  7  caribou — total,  133  animals;  through  the  port  of 
Boston,  Mass.,  and  quarantined  under  tlu!  supervision  of  the  super- 
intendent of  tlie  <iuarantine  station  at  Littleton,  Mass.,  G  deer,  1 
camel,  and  1  llama — total,  8  animals;  at  Phi]ad<^li)hia,  Pa.,  and 
quarantined  under  the  supervision  of  the  inspector  in  charge  for  that 
port,  where  a  special  lemporary  quarantine  was  established  for  the 
puri)ose,  0  deer,  2  wart  liogs,  0  camels,  1  horned  horse,  1  water 
bulTalo,  and  1  tliar — total,  20  aninuils;  Detroit,  Mich.,  1  goat;  San 
rrancisco,  Cal.,  7  llamas.  This  nia*kes  a  total  of  1,C40  imiwrted 
.'ininials  that  were  quarantined. 

'I'lic  oUk'iiil  veterinarian  stationed  at  London,  England,  in  aceord- 
aiKc  with  the  reciuirements  of  IJureau  of  Animal  Industry  Order  No. 
7'.i,  under  date  of  Xovemlxr  10,  ]0(K),  which  provides  for  the  testing 
witli  tuberculin  by  an  inspector  of  this  Bureau  of  all  cattle  over  6 
niDiitlis  old  which  are  to  be  impf)rted  into  tlie  I'nited  States,  has 
tested  of  the  different  breeds  of  purebred  cattle  in  various  parts  of 
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Great  Britain,  1,0(J7  cattle,  of  wliich  139  reacted  uiid  !'5>!  passed,  as 
follows : 


Breed. 


ShorOiom 

JeTsay 

Aberdeen  Angus 

Ayr^ire 

Gnrmsey 

Bed  poll 


p""*"-!-  i  A. 


Breed. 


27  I   Hereford 

1  jl  Galloway 

"i  I   Dexter  Kerry . 

Totul .... 


Pa.s!ied.  I 


1 
15 


Be- 
jected. 


PSM  ■ 


15 


139 


In  Cauada  the  voterinarian.s  of  this  Deparlnient  test<>d  with  tuber- 
culin 382  cattle,  of  which  3o5  passed  and  27  reacted,  as  follows: 


Breed. 


Paased. 


jected. 


Bro»;d. 


Aberdeen  Angnix  . 

Jersey 

Hereford 

Shorthorn  

Holstein 


I! 


3  !j  Ayrshire 

•U   Durham 

26  1      (Jmdca  .. 

i.sN  a)  i| 

9  ; 


Total 


PaSBfnl. 

.iocted. 

'•  1 

« 

•l' 

W  I 

aV) 

« 

A   VE.\ERP..VL  DISB.4SE  OF  HOR.SF.S. 

The  work  which  the  Bureau  luis  been  carrying  on  for  the  purpose 
of  eradicating  an  infectious  venereal  diseitse  of  horses,  which  work 
has  been  continued  throughout  the  year,  has  not  given  those  result;! 
that  it  was  hoped  would  be  secured.  The  semiwild  condition  of  much 
of  the  country  over  which  the  disease  had  spread,  as  comprised  in 
the  Rosebud  and  Pino  Ridge  Indian  r^ervations,  South  Dakota,  and 
other  parts  of  Soutli  Dakota,  Nebraska,  and  Wyoming,  together  with 
the  prejudices  and  the  lack  of  cooperation  and  aid  that  should  have 
been  given  by  the  owners  and  others  whose  interests  were  to  be 
served,  proved  serious  hindrances. 

Another  obstacle  consists  in  the  metliods  of  certain  horse  traders, 
who  commence  at  the  northwestern  corner  of  the  State  of  Nebraska 
with  a  mixed  lot  of  horses,  many  of  which  are  very  inferior,  and  trade 
all  the  way  across  the  State  to  the  Missouri  River,  frequently  giving 
two  horses  for  one,  thus  leaving  behind  such  animals  as  miglit  have 
show^n  indications  of  disease  or  of  being  unsound,  so  tliat  they  would 
reach  the  Missouri  River  with  a  greatly  improved  band  of  horses,  and 
I)OSsibly  scatter  a  number  that  were  diseased  along  the  route,  as  they 
aim  to  get  rid  of  all  suspicious  animals  before  reaching  the  eastern 
border  of  the  State. 

Three  disea.sed  mares  and  one  stallion  have  been  shipped  in  from 
the  l*ine  Ridge  Indian  Reservation  to  the  E.xperiment  Station  of  tho 
Bureau,  located  at  Bethesda,  Md.,  for  the  purpose  of  giving  oppor- 
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tunity  for  a  closer  clinical  study  of  the  disease  and  for  procuring  fresh 
material  for  laboratory  investigation.  The  work  in  this  connection 
has  been  of  an  encouraging  character,  but,  owing  to  the  fact  that  the 
stallion's  condition  rendered  him  valueless  except  for  postmortem 
work,  tiiis  specimen  of  the  disease  was  unsatisfactory.  However, 
valuable  progress  has  been  made  and  work  in  these  lines  is  being  con- 
tinued, and  it  is  hoped  that  both  the  investigation  as  to  the  causative 
agent  and  its  life  history,  as  well  as  the  attempt  of  the  Bureau  to 
stamp  out  the  disease,  will,  as  a  result  of  broader  and  more  aggressive 
operations,  which  are  in  contemplation  for  the  carl}'  fall,  soon  meet 
with  success. 

During  the  year  10  diseased  stallions  were  purchased  and  slaugh- 
tered at  an  average  cost  of  $25  each,  or  $250;  29  diseased  stallions  were 
castrated,  and  76  diseased  mares  were  purchased  and  slaughtered  at 
an  average  cost  of  about  §18.35,  or  11,395,  making  a  total  of  $1,645. 
Seven  diseased  mares  were  slaughtered,  ownei-s  unknown,  for  which 
nothing  was  paid.  At  the  close  of  the  fiscal  year,  15  diseased  mares 
are  held  in  quarantine  to  be  disposed  of. 

MISCELLANKOUS   WORK. 

In  addition  to  the  work  in  connection  with  the  animal  quarantines 
as  above,  this  division  has  a  general  supervision  of  the  accounts  and 
other  work  of  the  Bureau  of  Animal  Industrj'  as  follows:  Salaries, 
reimbursement  of  expenses  incurred  by  its  officers  and  emijloyees  in 
travel  and  at  various  stations;  apparatus  and  supplies  for  the  various 
divisions,  their  laboratories,  the  experiment  station,  and  quarantine 
stations;  all  accounts  of  every  character  that  are  paid  from  the 
appropriation  for  the  Bureau  of  Animal  Industry;  the  preparation  of 
an  itemized  report  to  each  Congress,  showing  in  detail  the  character 
of  expenditures  and  the  use  of  the  appropriation;  the  making  out  of 
all  appointments,  transfera,  promotions,  furloughs,  reinstatements, 
resignations,  and  dismissals;  the  making  of  requisitions  and  securing 
of  informal  bids  for  all  materials  and  supplies  used  throughout  the 
work  of  the  Bureau,  and  the  necessary  letter  writing  incident  thereto. 
Tlic  division  also  has  charge  of  the  preparation  ot  replies  to  numerous 
letters  requesting  information  in  regard  to  the  diseases  of  animals 
and  poultry,  their  causes  and  treatment,  and  various  other  matters 
pertaining  to  breeds,  breeding,  and  care  of  domesticated  animals  and 
allied  subjects.  This  is  the  character  of  the  routine  work  performed 
each  year. 

DAIRY    DIVISION. 

Tlio  work  of  the  Dairy  Division  during  the  fiscal  year  ended  June 
30,  1902,  resembled  that  of  previous  years  so  closelj'  that  it  can  be 
largely  reported  in  the  language  formerly  used. 

A  general  survey  of  the  condition  of  the  dairy  industry  of  the 
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countrj-  at  large  was  Iwgiiii  upon  the  organization  of  the  ilivision. 

This  fias  Ixn-n  conlinuod,  and  ,si)o<-iiil  inquirit-s  have  beoii  nmd<-',  suoh 

IS  tlic  status  of  dairy  organizations,  dairj^  schools  and  fnt-ilitifs  for 

L-chuicul  instruction,  Slate  dairy  laws,  the  development  of  foreign 

Ijiiarkets  for  llie  dairy  produ<'ts  of  this  country,  the  milk  supply  of 

sitics  and  towns,  and  laws  and  ordinances  relating  thereto.     Some 

sports  Lave  Ixien  printed  and  others  are  in  courso  of  preparation. 

As  hei-etofore,  attention  is  given  to  the  collection  of  dairy  data  in 

jenerul,  with  a  view  to  their  proper  arrangement  and  future  use.     So 

far  as  tho  clerical  force  of  the  ofliee  iiermitu,  the  material  collected 

laslieen  indexed  for  ready  reference.     Although  necessarily  nuioh  in 

irrears,  tliis  catiilncjuo  of  djiity  Infoniiation  is  of  gni-af  vnliie  and  in 

onstant  use. 

The  routine  w((i-k  nf  the  office  continues  t<»  increase  ami  lias  become 
Bo  great  as  to  be  managed  with  .some  difficulty,  even  willi  ttio  incirased 
ijlerir'al  force  provided.     This  routine  embraces  general  correspond- 
^Ciice,  with  many  reiinests  for  spe<'ific  information  from  all  parts  of  the 
country,  preparing  instructions  for   the  dairy  inspectors  in  the  field 
md  attention  to  their  rejiorts,  and  the  pri-paration  of  reports  and 
sther  manuscripts  for  pultlication.     During  this  year  the  division  has 
prepared  four  distinct  publications  for  distribution  and  nearly  com- 
pleted two  (ilhei-s,  till}  publi<.'ation  of  which  is  ncee.s.sarily  .somewhat 
.delayed.     These,    collectively,    com[»rise   about    200   printed    pages, 
learly  three-fourths  of  which  first  appeared  in  the  Annual  Report  of 
the  IJureau,  and  were  .separately  r<'pi'int-ed.     All  htive  been  lilM-i'ally 
I  illustrated  from  original  photographs  obtained   for  the  divisiun  or 
lade  b}'  its  officers. 

Dairy  centers  in  fifteen  different  States  have  bei-n  visited  during 
tlie  year  by  (he  chief  or  a.ssistant  chief  of  tlie  division,  and  conven- 
ions  of  dairy  associations  and  similar  bodies  havo  been  attcnde<l  in 
•n  States.  A  special  agent  nf  the  IJureau,  on  duty  for  (his  division, 
nsitcd  Japan,  China,  and  tlir  Pliilippines  for  liie  jiurpose  of  invcsti- 
^kating  market  contlitions  and  arranging  for  a  series  of  experimental 
^■sxports  of  dairy  products  from  this  cotintry.  Another  special  agent 
^■examined  the  c<uulitions  along  the  Canadian  Imrder  witii  reference  to 
^Bairy  pmducts  crossing  the  line  in  the  course  of  exjHirts.  A  lhir<l 
^Bpecial  agent  made  an  investigation  into  th<'  manufaetun^  of  certain 
fkinds  of  cheese  in  Belgium  and  Holland. 

Experimental  exports  of  dairy  pro<liicts  have  been  made  to  .Japan, 
^China,  ('uba,  and  Porto  Rico.     This  method  of   making  known  tho 
>tter  grades  of  the.se  products  has  result^^d  in  somewhat  increased 
iles  bj'  merchants  in  San  Francisco  and  New  York,  and  .some  parties 
icwhei-e,  but  inadequate.'  or  unsuitable  transportation  facilities,  the 
structive  climates  of  some  of  the  countries  i-eferred  to,  and  ndn  r 
Infavoraldo  conditions   prevent    any   rapid    in<M"ease    in    this    trade. 
mese  markets  may  well  U-  further  cultivated  from  the  I'acilic 
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coast,  but  in  China,  aside  from  condensed  milk,  the  fresh  supplies 
from  Australia  possess  advantages  with  which  shipments  from  this 
country  can  not  successfully  compete.  Inquiry  by  correspondence 
indicates  that  there  are  good  opportunities  for  finding  markets  for 
dairy  pro«lucts  from  the  United  States  in  Mexico  and  South  America, 
if  proper  exertions  are  made  in  that  direction. 

Commencing  with  this  fiscal  year,  and  in  accordance  with  an  act  of 
Congress  approved  March  2,  1901,  a  system  was  inaugurated  for 
in8i)eeting  dairy  products  offered  for  export,  affixing  stamps  to  the 
same,  and  certifying  to  the  character  and  quality  of  the  articles.  The 
law  slates  the  object  lo  be  "ascertaining  the  purity  and  quality  of 
such  products"  and  "to  secure  their  identity  and  make  known  in 
the  markets  of  foreign  countries  to  which  they  may  be  sent  from 
the  United  States  their  puritj',  quality,  and  grade."  Although  the 
authority  granted  may  cover  all  dairy  exports,  it  has  been  deemed 
expedient,  at  least  for  the  present,  to  confine  the  certification  to 
products  which  special  inspection  shows  to  l>e  "pure,  of  high  quality, 
and  suitable  for  export."  Special  agents  were  accordingly  api>ointed 
and  placetl  on  duty  as  "inspectors  of  dairy  exports"  at  the  ports  of 
Boston,  New  York,  and  San  Francisco,  and  also  at  Chicago.  This 
8er\'ice  has  been  occasional  only,  or  more  or  less  continuous,  accord- 
ing to  the  needs  of  the  respective  localities.  During  the  last  year 
the  relations  of  foreign  markets  to  those  of  the  United  States  liave 
been  rather  abnormal,  prices  being  such  in  this  country  as  to  prevent 
any  considerable  export  of  high-grade  goods  otlier  than  condensed 
milk  and  cream.  While  the  service  of  tlwjse  inspectors  has  therefore 
resulted  in  obtaining  full  information  as  to  the  character  of  our  dairy 
export  trade  and  the  circumstances  attending  it,  there  liave  been  few 
inspections  requested  by  exporters  aud  still  fewer  certificates  given. 

At  the  rcijuest  of  the  Secretary  of  the  Navy,  lliis  Department  has 
assiste<l  in  perfecting  specifications  and  arranging  for  the  execution 
of  contracts  for  securing  an  improved  supply'  of  butter  for  the  Navy. 
Insi>ectors  representing  this  division  have  lx>en  stationed  at  the  places 
of  manufacture,  and  have  seen  that  only  butter  of  extra  quality  has 
been  iwicked  and  delivered  under  these  contracts.  The  result  has  been 
that  the  butter  in  jiaval  stores  has  Imh'u  of  a  higher  average  quality 
than  ever  l)efore,  while  the  cost  of  the  s<ime  has  Iwon  relatively  low — 
a  decided  saving  over  the  system  of  previous  years. 

Incident  to  the  exi>erimcntal  exports  and  the  in.spection  service 
noted,  a  large  numlwr  of  chemical  analyses  of  milk,  condensed  milk, 
and  cream,  butter,  and  cheese  have  been  necessjiry.  This  work  has 
been  accomplished  by  the  dairy  lalwratory  of  the  Biochemic  Division 
of  this  IJureau,  Avhere  a  chemist  and  laboratory  assistant  have  been 
kc[)t  constantly  employed.  In  this  connection  special  studies  have 
LH>en  made  of  the  products  of  nearly  all  dairy  countries  of  the  world, 
as  found  in  many  foreign  markets.     Exx)erimental  studies  have  also 
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be^n  made  of  the  essential  <liffereu(;es  between  (natural)  butter,  reno- 
vated butter,  and  butterine,  or  oleomargarine,  and  tin?  most  i)nictical 
methods  of  distinguishing  or  identifying  these  different  articles: 

At  the  Pan-American  Exposition  at  Buffalo  the  Dairy  Division  con- 
tributed a.  portion  of  the  exhibit  of  this  Bureau  and  provided  for  its 
arrangement.  Lat«r,  the  same  exhibited  was  made  at  the  Charleston 
ExiKJsition. 

The  act  of  Congress  approved  May  0,  1902,  by  its  section  5  (and 
incidentally  under  section  4),  places  certain  siiecifie  and  important 
duties  upon  the  Secretary  of  Agricultui-e,  relating  to  the  manufacture, 
iutei-state  commerce,  and  exjwrt  of  "renovated  butter,"  and  the 
details  of  administration  liave  been  assigned  to  the  Dairy  Division. 
The  work  resulting  from  this  action  will  be  noted  latin*. 

Disconnected  officially  with  this  ofTice,  and  yet  closely  relal^jd  to  it, 
has  been  certain  work  performed  during  the  year  in  connection  with 
the  Twelfth  United  States  Census.  Tlio  chief  of  this  division  received 
from  the  Director  of  the  Census,  early  in  the  year  1!»00,  an  appoint- 
ment as  expert  special  agent  (without  compensation)  in  charge  of  the 
statistics  of  butter,  cheese,  and  condenseil-milk  factories.  Advisory 
and  supervisory  duties  were  performed  accordingly,  fiom  time  to 
time,  ending  with  the  preparation  of  a  repoil  upon  the  establishments 
of  the  class  indicated,  and  the  data  obtained  from  them,  in  the  divi- 
sion of  manufactures,  which  was  published  in  June,  as  Census  Bulle- 
tin No.  189.  This  ofliee  was  also  frequently  consulted  l)y  the  agri- 
cultural division  of  the  Censu.s,  as  to  editing  the  dairy  data  collected 
from  farms. 

The  work  of  the  Dairy  Division  during  the  fiscal  year  Hi02-:3  will 
embrace,  in  large  measure,  a  continuation  of  that  of  previous  years 
and  also  include  several  material  additions. 

The  condition  of  the  dairy  industry  in  the  United  States  will  be 
studied  in  all  its  aspects,  with  a  view  to  determining  the  most  favor- 
able opportunities  for  progress  and  improvements  and  assisting  in 
their  accomplishment  so  far  as  i)racticable.  The  dairying  of  other 
countries  must  also  be  observed,  jiroductive  conditions  noted,  the 
demands  of  consumption  and  of  all  foreign  markets  watched,  and 
such  action  taken  as  is  possible  in  the  interest  of  extending  foreign 
trade  in  dairy  products.  Relations  will  be  maintained  with  -State 
dairy  officials,  with  the  voluntary  organizations  of  dairymen,  and  with 
the  dairy  schools  in  numerous  States,  in  order  to  be  informed  of  llieir 
proceedings  and  cooperate  with  Ihem  so  far  as  may  be  advisable.  The 
investigations  of  the  agricultural  experiment  stations  along  dairy  lines 
will  be  closely  watched  and  facts  collect ed  which  may  be  usefully 
di.sseminatcd. 

This  division  will  conduct  investigations  by  itself  or  in  coopi-ration 
with  suitable  agencies.  It  is  proposed  in  particular  to  study  the 
methods  of  preparation,  chemical  composition,  and  keexjing  qualitj'' 
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of  creamery  butter,  and  special  methods  of  preparing  and  i)aeking 
butt«r  for  exjjort  to  warm  climates;  also  to  test  the  recommended 
methods  of  curing  cheese  at  low  temjwrature. 

The  very  important  subject  of  municipal  milk  supply  needs  further 
attention,  and  the  preparation  of  a  special  report  upon  it  is-intende<l. 

Other  reports  are  also  in  preparation  and  proposed.  Among  them 
will  be  a  compilation  of  dairy  statistics  of  this  and  other  countries, 
and  the  latest  available. 

The  inspection  of  dairy  products  exported  from  this  country,  which 
has  been  largely  experimental  during  the  past  year,  is  expected  to 
assume  a  systematic  condition  during  the  present  one.  Much  depends, 
however,  ui>on  the  dairy  markets  at  home  and  abroad  and  the  com- 
mercial conditions  which  influence  the  export  trade. 

Inspection  of  the  manufacture  and  interstate  commerce  of  renovated 
butter  will  be  begun  at  once  under  act  approved  May  9,  1902,  going 
into  effect  July  1,  1902.  In  this  connection  it  is  proposed  to  make 
special  exertions  to  have  all  renovated  butter  hereafter  exjwrted  from 
this  country  so  thoroughly  stamped,  marked,  and  labeled  as  to  insure 
its  commercial  identity  and  make  known  its  true  name  and  ehara<;ter 
to  buyers  and  consumers,  so  long  as  the  merchandise  is  within  the 
jurisdiction  of  the  United  States;  also  to  inform  the  principal  import- 
ers of  foreign  countries,  and  of  Great  Britain  in  particular,  in  regard 
to  the  law  and  the  action  thereunder  by  this  DejMirtment. 


THE  WOKK  AGAINST  SHEEP  SCAB  IN  1902. 


^^^F  By  E.  B.  .ToNKS,  LL.  M.,  M.  D.,  j 

^H  AtJtiiitant  chief  of  III xjject ion  Division,  Bureau  of  Aiiivuil  Industry.  \ 

^H    The  review  of  the  work  for  tlic  suppression  of  sheep  st-Ab  during 

^^1901,  published  in  the  report  of  the  Huroau  for  that  year,  showed  an 

iinprovoinent  over  the  results  ohtained  iti  I'.IOU,  and  it  is  y;rutifviiig  to 

I  be  able  to  state  that  the  ^rood  work  of  IDUl  has  been  excelled  durinjj 
3902. 
The  eoinpilaliou  of  the    reptirts  received  shows  the  inspection  of 
15,-'}37,7R(isheep,  as  against  10,  iu;3,8l)(j  last  year,  an  increase  of  5,220,  (too, 
or  ."il.?  per  cent.     The  number  of  sheep  dipped  was  1,840,308,  as 
against  88(5,045  last  year,  an  increase  of  tt53,003,  or  107.0  per  cent; 
and,  in  addition,  275,ft21  of  them  were  given  a  see^ond  dipping.     The 
number  of  scabby  sheep  received  at  stock  yards  where  regular  sta- 
tions of  the  Bureau  are  maintained  fell   from  100,800  to  11.3, .')07,  a 
decrease  of  ."iSjiOS,  or  32  per  fenl.     The  excellent  reconl  of  last  year 
^  with  regaril  to  the  efTectiveness  of  the  dipping  done  by  «lii'<;"clion  of 
^vthe  IJureau's  inspectorB  is  very  little  jnore  than  equaled  this  year,  the 
^^  percentage  of  elTeclive  work  rising  from  Ul.S  to  '.(2. 
^^      The  previous  reports  have  ilirect<'d  attoutiou  to  the  generally  sue- 
^■eessful  result  of  the  single  dipping,  but  it  .seems  that  this  statement 
^^should  1h<  modified  to  a  slight  extent,  bccjiuse,  although  it  is  true 
I       that  in  a  great  majt)rily  of  cases  a  siiiglf  dipping  was  given,  in  .somo 
^■instances  the   sheep  were  dipped  i\.  second   time   liy  (lie   Burean'.s 
^^ inspectors,  and  also  in  many  itistuiiees  (in;  owners  di]>p<'d  them  a  sec- 
ond time,  after  tliey  reached  thi'  f;irm  or  ranch.     The  number  of  sec- 
ond dippings,  however,  was  greatly  increa.'^ed  during  this  year  in  the 
■  ■Western  States. 
In  tl\e  tiible  herewilli  will  be  found   llie   ligures  showing  the  work 
done  in  thedilTercntStatesaud  T)>rritories.     Itsluiuld  b(M)l)serve<l  that 
^_  the  total  sliouhl  not  Iw  taken  to  mean  that  so  inaii}' dilTerent  sheep 
^B'were  inspected,  for  the  reason  that  many  of  then*  w«re  rejiorted  from 
^^  two  or  perhaps  three  or  more  stations,  where  they  passed  under  the 
1       notice  of  the   inspectors;  this  is  esiH-ciallj-  ti'Ue  with  regard  to  the 
B  sheep  inspected  in  Nebraska,  Missouri,  and  Illinois. 
H      From  the  accompanying  table  it  is  seen  that  in  an  aggregate  of  l.i,- 
f  327,700  sheep  inspected,  flocks  comprising  1 ,300,007  liead  were  reportcil 
as  infected;  tliis  gives  a  percentage  of  infection  of  S.fi,  as  against  7.5 
^  in  lt»01.     Taking  the  figures  for  the  priucip;il  sheep-raising  .Stales, 
■  and  comparing  them  with  those  for  IWl,  we  find  that  in  a  majority  of 
H  these  States  the  degree  of  iiifectinii   i.s  diminished,  notably  more  in 
B  Oregon,  Xoi-th  Dakota,  Idaho,  Arizona,  and  Mi.ssouri  (principally  in 
receipts  at  Kansas  City  stock  yanls),  and  to  a  loss  extent  in  California, 
New  Mexico,  Nebraska,  and  ^^linne.sola,     Nevada,  Colorado,  and  Illi- 
nois remain  practically  unchanged  in  the  proportion  of  infected  sheep 
14324— <J3 3  88  i 
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to  number  inspected.  There  appears  a  slight  inerea.se  of  infection  in 
the  flocks  inspected  in  Washington,  Texas,  and  Kansas,  but  the  per- 
centage in  the  former  two  States  is  very  small.  Viewing  the  figures 
for  Utah  and  Wyoming  we  find  the  reason  for  the  inerea.sed  percent- 
age of  infection  this  year.  In  these  two  States  the  work  was  extended 
during  the  year  and  nearly  twice  as  raanj' sheep  inspected  as  in  1901, 
vith  the  result  of  raising  the  percentage  of  infection  found  in  Wyo- 
ming from  5.8  tolO  and  in  Utah  from  14.0  to  53.7.  It  was  in  Utah  that 
the  greater  number  of  sheep  were  dipped  twice.  It  should  be  noted 
that  Montana,  with  nearly  a  million  sheep  inspected,  equals  the  envi- 
able record  established  for  that  State  last  year,  when  no  infection 
was  reported ;  similar  mention  may  also  be  made  of  Oklahoma  and 
the  Indian  Territory,  although  for  a  ver3'  much  less  number  of  slieep. 

Summary  of  iiuspeclion  and  dipping  of  sheep  for  scnbieit  dnring  the  year  100,.'. 


Nun 
Free. 

110,055 

11,722 

2:<.),a« 

.'W.l.'Si 

882,693 

2..58fl.fllB 

H)l 

1.5,238 

71,4:» 

537.007 

431, 2K7 

1)80,015 

3,0;i],901 

418,285 

C40,9:<it 

9,967 

128,,525 

i:i,mi 

•18,  .573 

.574.046 

27.a51 

19S,4;.'5 

425.4(0 

201.4;>4 

2,200 

lr376,fl04 

1.3.961,7.59 

ilx!r  insjK 
Infc<,-ted. 

cted. 
Total. 

In- 
fected. 

Number  dipped 

Total. 

Number 

state. 

Ex- 
jwsed. 

Precau- 
tionary. 

given 
second 
dipping. 

.5.900 

115,955 

11,722 

312,682 

984,496 

889. 1(15 

2.776.W8 

1.143 

10,8.31 

u:i,612 

.543.925 

4.53.241 

<ie6..3fl5 

3.177,9H0 

.58^.403 

749.817 

11.137 

V£t.mi 

19. 4T. 

18.  .573 

1.4.51) 

1,4.50 

L 

California 

27.102 

87,313 

6,412 

190.915 

312 

1..599 

22.174 

6,88.8 

21,954 

23,602 

0O,2;i5 

3,012 

4«,.V>5 

600 
342 

24,202 

60.577 

3.012 

351.202 

28,158 

2,838 

Idaho 

niinoia 

4,105 

300,  ,5.18 

Indiana 

Iowa 

1,193 
3,.577 
4.325 
7,220 

510 
38,242 

405 

1.798 
19T..>53 

1..596 

3.577 

6,6:n 

2:tt,015 

Kan-sas 

Minnesota 

Missouri.. 

Montana 

138 

Nebraska ' 

Nevada 

New  Mexico 

New  York 

North  Dakota 

K,0£5 

138.118 

102.831 

1,170 

1,275 

2,024 

.5,297 

40,105 
1(S,12:) 

27,568 
5:» 

6,790 
.5,1.51 



.•W«.fl09 
.50 

9.967 

401,624 
110,324 

27,.5(i8 

12,.s.51 
47.813 
13.  .500 

Ohio ' 

Oklahoma  and  In-  ' 

1,414 

1.6HS 

1.5,122 

18,225 

Orejjon     ' 

.579.343 

27.6,51 

203,121 

919,  .525 

2(U.7.53 

4. COO 

1.529. 087 

3,100 

i,a») 

4,300 

South  Dakota 

Ttrxas ■ 

4,696 

4:«.120 

3.259 

2,400 

1.5;i.59(! 

1,!«6.007 

1,240 

1 

1,240 
446,472 

Utah  ■ 

Wa.shinpton 

12,656        3.2-.)0 

149,840 

Wi-wonsin ' 

1 

Wyoming : 

113.963 

1.5.  .>J0  i     .5.:!ao 

y.u.rns 

2;i.7i-.l 

ToUl ' 

1 

1.5.387,706 

880.847 

76.7S5     882.076 

1,840. :«« 

275.921 

With  regard  to  South  Dakota,  5rhile  no  infection  was  found  among 
the  comparatively  few  sheep  inspected  in  that  State,  as  shown  in  the 
table,  it  must  not  be  inferred  that  that  Stuie  is  free  from  scab.  Quit« 
llie  contrary  is  the  case,  l)ecau,se  many  shipments  of  .scabby  sheep 
from  there  have  been  received  at  various  stock  j-ai-ds  in  other  States. 
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In  the  Bureau  report  for  I'JOl  a  stsitcment  was  made  with  reference 
to  the  comparative  receipts  of  scabby  sheep  in  ISOl  and  1900,  and  the 
apparently  great  decrease  was  used  as  the  basis  of  a  flattering  con- 
clusion respecting  the  efficacy  of  the  system  of  inspection  in  prevent- 
ing the  extensive  shipment  of  diseased  sheep.  Unfortunately,  the 
figures  for  the  dipping  of  infected  sheep  at  the  different  stations  in 
1901  were  inadvertently  used  instead  of  the  figures  giving  the  receipts, 
and  the  deduction  Avas,  therefore,  to  some  extent  erroneous.  The 
following  table  shows  the  number  of  scabby  sheep  received  at  vari- 
ous stock  yards  during  each  month  of  the  year,  and  also  gives  the 
totals  for  three  years  in  order  to  show  the  progressive  diminution  in 
the  number  since  the  Bureau  has  been  actively  at  work  against  this 
disease: 

Statement  sJiotring  the  numlier  of  scabby  sheep  received  at  regular  .ttatioits  during 
each  7nonth  of  the  year  1W3  and  the  totalx  for  the  yearn  lon::,  i;>01,and  UHK). 


Station. 


Buffalo 

Chicago 

Cincinnati 

Inclj^napolia 

Kansas  City 

National  Stock  Yards. 


Jan. 

■■       J 

a. 
4,»n 

41 
il«4 

ra 


Fob. 


31« 

i.firi 


2,(133 


Mar. 


6.V>  I 


Apr. 

i 
7,540  I 


Mar. 


108 

4.37 

198 

1.5 


31 »  I 


Pittsburg 

PVjrUand,  Greg . 
Seattle 


I 


Sioux  City 

Sonth  Omaha 

Sonth  St.  Joseph  . 
South  St.  Panl.... 


41  1 
2,040 

,121  I 
1,<XI0 


191) 

4A() 
fiiW 


2(X) : 


June. 


July. 


Ill 


1,583 
4ft 


140 
564 


421 


415 


7,!5g3  \ 
(Wl  i 


21)  ; 
2.(it)l  i 


1,017  I 
37  I 


170  I 
f>.18  ■_ 


»29 


10!) 


Total. 


10.957 


11,10!)        17,fiK0        10, 4«)  I 


2,413 


Station, 


Boff&lo 

Chicago 

Cincinnati 

Indianapolis 

Kanaa.sCity 

National  Stock  Yards. 

Pittsburg , 

P<»rtland,  Greg 

Seattle 

Siomaty 

South  Omaha 

South  St.  Joseph 

South  St.  Paul 


Aug.   .  .Sept. 


Oct. 


l,l«) 


140 


8.-)5 
100 


3,120 


Nov. 
3,7f> 


1,073 

3:* 


3,KkS 


110 
:.77« 


3a  I 


710 


M« 


I 


401  I 
17' 


7,079 
715 
111 


Total I    2SM  1    2,975     1.5,7:!2 


2,4fi4 


Totals. 


Dui\     I  — 


1!)IS.      I      1!K>1. 


12,I>J7 

Vlf, 

111) 

3,)C3 

251! 


1,170 
44,170 

2.fiS4 

■Mi 

17,030 

1,217 


\Am 

■.vc,  ■■ 

l,Sfl(l 

m' 

64H 

2,«at 

199 

1.001 

1,1«H 

217 

12,517 

21,1)1);! 

1.0!i7 
3,009 
1,!)09 
:K,7f<5 
4,324 
4.140 


1,IV47  I 

74,701*  ' 

.5.. 518  \ 

000  I 

3«,i(i9 : 

1,114  I 
.571 

2.ii«2  ' 

447: 

2,ll«4  I 

SH.KIIH  , 

5,8(IA  I 

4,«»<  ' 


2,.5H4 


1I«K). 

I, .140 
*«,.57:} 

2.189 

174 

4!),  08:) 

1«.(CW 

1,151 

280 
.52.  (»S 
12. 125 

472 


1    ,-. 


113,51)7  :     1«0,HIO  :    174,,5«9 


Nearly  all  the  infected  sheep  received  at  these  places,  and  also  the 
ones  exposed  to  the  contagion  through  contact  with  them,  were  held 
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for  slaughter;  some  were,  liowover,  allowed  to  go  out  after  dipping. 
The  dipping  at  these  places  is  almost  entirely  a  precautionary  meas- 
ure, as  it  would  be  assuming  a  risk  to  allow  sheep  that  had  been  pos- 
sibly exposed  to  the  disease  in  the  stock  yards  to  be  taken  out  into  the 
country  for  stocking  or  feeding  purposes  without  first  giving  them 
this  treatment.  The  table  below  shows  the  dipping  at  some  of  the 
principal  .stock  yards  and  the  kinds  of  dip  emplojed: 

Statement  showing  the  number  of  sheep  dipped  and  kind  of  dip  used  at  regular 
stations  January  J  to  December  31,  l'JO~'. 


Whoro  dipped. 

Kind  of  dip  used. 

Infected. 

5.<t0 
25 

Exiiosed. 

Precau- 
tionary. 

9,967 

83,351 

218,412 

Total. 

\inifn\n 

10,506 

(Nicotine  and  sulphur 

83,376 

Tobacco  extract  and  sulphur       

216,412 

Si 

— 

Tf»tftl 

299,763 

299,788 

Tol»cco  extract  and  sulphur 

Cincinnati 

1,414 

l,6Sil 

15.122 

18.2£> 

f Nicotine  and  sulphur 

9,586 

4,989 

163,326 

177.901 

9,586 

EansanCity 

177 
27,140 

5.163 

T/iTn«  fl-1'1  pulphur. 

6,579 

197,  (fix 

Total 

6,570 

27,32:1 

211,8(18 

Nicotine  and  sulphur 

National  Stock 
Yards 

769 
348,669 

769 

Tobacco  extract  and  sulphur .. 

13,687 

3,490 

South  Omaha 

355.846 

Nicotine  and  sulphur  .• 

Sioux  City 

i,]«;t 

779 

4(6 

1,598 

|Ni<x>tine  and  sulphur 

4,640 
15,012 

19.652 

5,419 

[T.lmo  nnd  nnlphiir 

919 

15, 9;u 

Total 

779 

919 

21, 351 

(Nicotine  and  sulphur 

512 
1.386 

.512 

South  St.  Paul.... 

1,875 

423 

S..^-^ 

Total 

1,875 

423  j        1,7SI8 

4.(t)8 

1,997 
16,976 
7,118 

26,  an 

99,263 
.586.478 
188.3115 

874,04<i 

101. 2,W 

Total  by  dips  .   .  . 

V Tobacco  extract  and  snlphur 

5,779 
28.065 

:«,M4 

tCJ0.2:i3 

223. 4'8 

9S1.IIS1 

At  the  end  of  the  year  the  Bureau  sent  out  to  owners  of  sheep  a 
circular  making  inquiry  with  regard  to  the  effectiveues.s  of  the  dip- 
I)ing  their  sheep  had  received.  A  larger  number  of  replies  were 
returned  than  in  previous  years  and  they  wore  used  in  tlie  compila- 
tion of  the  table  below.  Naturally,  in  a  case  of  this  kind,  the  returns 
may  not  be  accepted  as  absolutely  accurate ;  the  responses,  though 
evidently  made  in  good  faith,  being  in  many  instances  doubtless 
influenced  one  way  or  another  by  lack  of  knowledge  of  the  disease, 
by  a  mistaken  opinion  or  lielief,  or  by  failure  to  recall  circumstances 
■>d  dates  after  a  considerable  time  had  elapsed. 
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This  slatemeut  »how.s  that  the  dipping  under  the  supervision  of  thdl 
Bureau  oflBcials  (in  most  cnse.s  a  singli?  troatinont)  was  cffoetivo  in] 
curing  or  preventing  scab  in  9 J  per  cent  of  all  ciisos;  llmt  it  wasi 
effective  in  84.8  per  cent  in  curing  infect<id  nhfep,  and  effective  ial 
Ot.7  per  cfut  among  exposed  slieep.     Tlif  figures  woulil'  make  ii  Intter 
showing  if  the  dipping  at  Chieajjo  this  year  had  equaled  the  results 
of  the  preceding  years.     The  replies  cover  flocks  of  sheep  containing 
790.7Cfi  head,  the  corrc.spondiug  statement  last  year  showing  only  J 
35C,359  hea<l. 

Reviewing  these  statistics,  it  appears  that  all  the  places  have  this 
year  an  exeellent  i-t-eord,  with  the  exception  of  Chicago,  Cincinnati, 
California,  Nevada,  and  LTtah.  With  regard  to  Chic^tgo,  it  is  diffi- 
cult to  account  for  the  poor  rosulLs  of  the  dipping  there;  two  different! 
preparations  were  used — one  f'>r  about  eight  or  nine  months  and  the 
other  for  llie  rest  of  the  time,  and  one  appears  to  liavo  but  little 
advantage  over  the  other.  Somo  of  the  replies  to  the  imiuiry  suggest] 
the  po.ssibility  itf  infection  in  the  c^irs  after  dipping;  others  think 
tliat  the  dip  was  not  strong  enough  or  was  not  changed  often  enougli. 
The  bad  showing  of  Cincinnati  is  more  H[iparent  than  real;  one  lot  of 
Bheep,  comprising  three-fourths  of  the  number  entered  in  the  table 
as  ineffective,  showed  signs  of  the  disease  in  four  individiu«ls  aliout 
two  months  after  they  wei-e  first  dipped;  the  owner  gave  tiiem  a  sec- 
ond flipping  twenty  days  after  the  iirsl,  and  he  attributes  their  con- 
dition to  exposure  in  a  pasture  in  which  some  scabby  sheep  had  bcoa| 
two  months  before. 

In  California  and  Nevada,  where  the  results  are  exceptionally  poor, 
it  is  evident  from  tiie  replies  that  the  sheep  acquired  the  disease  after 
diitping,  either  by  <'ontaet  with  scalibvslieejior  by  grazing  on  infected 
raugt'S.     In  some  eases  the  sheep  were  dipiied  a  number  of  times .^^ 
during  the  season,  as  they  were  grazed   in  both  of  these  .Stat.es  a ncL^B 
bad  to  be  dipped  before  crossing  the  Stale  line,     rrefjuent  dijqiing 
gave  the  sheep  a  setback,  but  no  especial  effort  to  get  ri<l  <if  the  dis- 
ease by  other  means  seems  to  have  been  made.     In  Utah  the  sheep 
graze  on  the  public  range  and  arc  liable  to  become  infected  by  this ^« 
exposure  to  cimtagion.  ^| 

A  comparison  of  the  Ihree  kin<ls  of  dip  used  in  1002,  as  obtained 
from  the  replies  from  owners,  shows  their  order  of  effectiveness  in  the 
treatment  of  infected  sheep  to  have  been  as  follows:  Tobacco  extract; 
and  sulpliur,  liM)  per  cent;  limo  and  sulphur,  85  per  cent;  nicotin 
and  sulphur,  21.3  per  cent. 

^\'ith  reference  to  the  nicotine  and  sulphur,  it  should  be  stated  thai 
replies  concerning  only  three  Infected  flocks  were  received;  in  two  of 
these  the  dipping  was  successful,  and  the  low  percentage  of  dfective- 
nesH  is  due  to  its  apparent  failure  in  the  other  flock,  which  contained 
about  four-fifths  of  these  sheep.     This  latter  flock  was,  in  fjict,  dipp< 
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several  times,  as  it  crossed  the  line  between  Nevada  and  California 
many  times  and  was  exposed  by  being  driven  upon  infected  ranges. 
So  while  the  results  recorded  make  it  appear  that  nicotine  and  sul- 
phur failed  with  78.7  per  cent  of  the  sheep  treated  with  it,  it  is  quite 
safe  to  presume  that  the  sheep  l)ecame  infected  on  the  range  after 
dipping  each  time. 

In  the  treatment  of  e.xposed  sheep  lime  and  sulphur  stands  first, 
with  99.1  per  cent;  tobacco  extract  and  sulphur  next,  with  94.2  per 
cent;  nicotine  and  sulphur  last,  with  84.9  per  cent.  In  general 
effectiveness  the  oi-der  is:  Tobacco  extract  and  sulphur,  94.3  per 
cent;  lime  and  sulphur,  91.3  per  cent;  nicotine  and  sulphur,  81.7  per 
cent.  It  should  be  noted  in  favor  of  the  lime-and-sulphur  combina- 
tion that  it  was  used  in  dipping  much  the  greater  part  of  the  infected  • 
flocks  (205,983  sheep  out  of  a  total  of  218,110  reported  infected),  and 
that  while  two  dippings  were  given  in  many  cases  the  fact  remains 
that  they  were  more  exposed  to  subsequent  infection. 

The  following  table  is  presented  for  comparison  of  the  results 
achieved  with  different  preparations  during  1900,  1901,  and  1902 : 


NINETEENTH    ANNUAL   REPORT. 


41 


1 

"S-s 

|i 

s 

i 

y 

i 

o 

OC 

it 

r 

H 

9: 

0  2 

-*< 

g 

i 

s 

H 

i 

i 

l!i 

2 

.^■ 

21 

2| 

|"5"='ggS'««»gSg- 

'''S-S            SS§»~'- 

•e 

iC                                    " 

feff             "^ 

OC 

«    M            *» 

X           «       I 

*C 

> 

«£  2  - 

00      00     « 

«  5  J-  f-  ^ 

s 

1  S  '^ 

«  3  =  g  :i    i 

1 

1 

|§§ 

iS5 

^iSis 

g 

°il 

Hi  Si  i 

1 

_3 

;! 

2  S  S 

""  ft"  «■  -■ 

^1 

*[  cc  .-4  « 

>^ 

o 

»s  ♦^             ■*                            91            t^    CC             OC 

•                                                                     91            t'- 

*2 

H 

£ 

"^lassagsssssssis 

jsassssssssiss 

J^ 

1 

Sgs's 

"i 

|§ill2iiS§SiiHI 

=  82 

%%%%?■ 

1 

s  «='  2  =■  s  s  s'  *■  '^'  '=  s  ?f  s  "' 

=-i-'=       sif|f--'u 

Q 

1 

u 

a 
•a 

> 

1 

l|2« 

— 

— 

- 

- 

- 

- 

S?  '^  - 

-:  - 

— 

- 

- 

— 

1- 

- 

so 

iiS 

Sis 

u 

S 

If?    91*"   1-1*" 

f 

Q 

3 

« 

V 

B 

^-■w 

.   —  — 

1 
1 

1^1  g  5  S 

- 

— 

- 

- 

-■ 

— 

'e  &<  S 

- 

;- 

- 

— 

- 

1 

- 

- 

1 

"^ 

I'gsl 

94   *-H   go 

ic  :;  § 

1 

•§ 

te 

H 

E  s  -•  o 

-J             r" 

5=  S"  « 

i.": 

ci 

« 

i% 

^ 

h^* 

"^ 

CO    Ol 

X 

£ 

s 

s 

1 

-^1 

2 

"  2  a 

5 

- 

t-   ^   0 

1 

1 

^ 

sig 

"l 

c 

%i 

o 

a> 

e 

iJ" 

^*   X* 

a  ff  -i' 

"^ 

Li      ' 

a 

s 

"-t 

.= 

II 

— 

- 

-  Y 

- 

•             91 

-     -j 

•B 

oa         t--   00 

s 

"S 

g 

§ 

SI5Si5K?igSSS 

§  § 

S  S  8 

R    : 

1 

i  ^ 

^    i 

5 

s 

g  e  1 1  g  1  i  g  ^ 

0 

Ssi 

••A 

u 

s 

M 

« 

g  <£  ~   ,e  ~   -■  -r-  -' 

" 

g  S  § 

P 

«^ 

fc- 

« 

X       ! 

^ 

o 

9 

(^S 

00     OC     OC 

3 

I  Sfi  « 

8  i  i 

?^ 

•a 

1 

" 

' 

|g  i 

i 

i  =  1 

i 

:  1  1 

3 

a 

s 

■*  cT  1- 

-!■' 

'   cf 

« 

e 

oD 

B 

3 

o 

"S 

i» 

.»■* 

s 

U-w 

1- 

9* 

s 

1 

^ 

"^1 

s  s  s 

3  S  g 

\r-ns 

8 

3  5  S 

1 

s 

1 

1 

15s 

§  2  ? 

i  1  SS 

f 

£H§ 

"fe- 

H 

s 

1 

2  S 

1-  -."  n 

I   »-'  - 



«o         ^ 

& 

:'-.-    - 

liiiiiUiiiiii 

_1  yj  11 1.  u_|  ill 

^ 

S'- 

^' 

a 

•i 

g. 

"S 

s 

p. 

< 

o 

•3 

iH 

.a 

4* 

1 

c 

£ 

1 

> 

1 

c 

m            > 

1           t 

1       i 

C             w 

1 

S 

<£ 

t 
'I 

' 

>> 

1 
5 

1 

■c 

1 

42 


BUREAU   OF   ANIMAL   INDU8XBY. 


a-3 

t  i 

i 

1 

o 

»c 

e 

o 

e 

5 

o  = 

15 

o 

o 

'♦ 

0 

1 

0 

e 

c 

1 

g 

§ 

0 

8 

1 

^1 

3 

«                               o              cs"                                                     rJ  o  M         t-'  e^ 

i-"S 

« 

o»    ; 

« 

a 

1 

41- 

1- 

i 

S    1 

- 

1 

$ 

3 

1  S 

i 

s 

=  =  |     1 

°g 

0 

g 

1 

■1 

2 

5^ 

o"     ; 

»o 

w 

"i 

"E 

l-"i           * 

^    '■ 

04 

r* 

§ 

t- 

£,   4vSe^ 

•n  i 

g 

g 

S  S  3  § 

3  !; 

fri.    1           I'    -^    S    "^ 

•-g 

1'    ^l!IB 

=  <=■«<=  =  -S  »  =  2 

e*              V              5 

IS    0"  ->»          t'    » 

■i 

..-: 

»     • 

9 

0 

w 

^ 

Xi 

|!  «l 
&  1    1 

- 

- 

i 

s  i 

- 

- 

- 

- 

i 

>; 

9 

1 

=^  g  =  =  ®-g    : 

=  1 

0 

s 

© 

§ 

ri! 

% 

£               c 

e     I 

e» 

V 

^ 

■S                ^1                 3 

S       1    >-'    1           »■! 

§ 

X       '            1            ^1 

"« 

5           '     ^li 

^    : 

^ 

■« 

^ 

t    ?\  ^t 

5?    i 

S 

B 

§  S  5  g 

8S 

S^ 

1 

3      -  1 
^11 

=  =  i  =  =  y  °  =  a 

oo|||gog| 

•2 

W  1       3 

«             te 

is"  e             i£  <o 

§ 

1             1             '^ 

O 

.     ^- 

li 

^ 

•4W 

1 

1 

C  ^ 

3 

j 

«fcf- 

X 

« 

1 

i 

— 

- 

i 

i 

0 

at 

§ 

1 

1 

1     ii%u 

=   =l 

g 

0 

1 

(S 

S       i~~  '■' 

■»" 

« 

M 

1< 

s, 

i*-^ 

1 

„• 

£• 

•^s 

§ 

9 

1 

5 

ocg 

g 

1 

*-* 

,3 

01 

f* 

d^ 

- 

— 

- 

- 

- 

— 

^  ■*- 

. 

tl 

c 

■    '      n-  *    - 

s 

?■   1     "^b  5 

s 

'*• 

1 

•*- 

1 

K            2 

23 

i^, 

5 

1? 

^  2  =: 
S  S  S 

11 

a 

2 

55 

5 

5 

1 

« 

> 

1 

a 

= 

S 

§ 

i 

^ 

«o      i      ^ 

s 

;=  -7     w       f 

"C 

O                     ,                 -C 

£         i                   "^ 

^  1         2           1 

1     1          & 

a 

ill           1    . 
r    a     .      o              -  ^ 

i     1    1    1    1    = 

1             8         4         5         1         1 

1^1      IP.       11           1 

d'. 

-=! 

o 

;- 

>? 

^ 

A 

« 

» 

NINETEENTH   ANNUAL   REPORT. 


43 


ggi-cassst?    ass 


tl  s 


III 


S  i  £ 


gi 


ess 


£ 

i  2  5  '  S  § 

='isliH 

•=■  5  "'  S  a' 

sSs 

»1 

s 

1- 

5iH' 

2 

.1 

M    1^ 


S  ■*  *■  I  ^ 


n  «"  M 


«  w  ~ 


y  ?i  3  8 

rt  S  S 

S 

sliS 

•iSS 

i 

S  •'  2  S 

r-S| 

§ 

—    «    »0        K 


sf  3  a 


o  :  —  2  f» 
5  I  h  K  Vi 

«='  i  2  3  g 


JJ 


S 


I  jj  1-  »■ 


5 


n  I- 

5  fc'  S 

t  =  s 

?!   X  i5 


B  2  '"* 

Vg  =  ?isga     Sail 


5ii 


O 


44  BUREAU   OF   ANIMAL   INDUSTRY. 

It  appears  that  the  effectiveness  of  the  preparations  used  varies  at 
different  times  and  at  different  places.  At  Kansas  City,  which  is  the 
only  place  where  all  three  dips  were  used,  the  returns  show,  in  1902, 
for  nicotine  and  sulphur  and  for  tobacco  extract  and  sulphur,  an 
effectiveness  of  100  per  cent,  and  for  lime  and  sulphur  99  per  cent; 
the  latter  preparation  was  iised  for  94.9  per  cent  of  the  number  of 
sheep  reported  by  the  owners  as  dipped  at  Kansas  City.  Taking  the 
results  for  the  three  years  we  find  that,  in  general  effectiveness, 
extract  of  tobacco  and  sulphur  leads  twice,  and  that  lime  and  sulphur 
occupies  fir.st  place  once.  The  highest  percentages  are  as  follows : 
Ninety-six  for  lime  and  sulphur,  in  1901 ;  94.3  for  tobacco  extract  and 
sulphur,  in  1902;  92.5  for  nicotine  and  sulphur,  in  1901.  The  aver- 
age for  the  throe  years  gives  tobacco  extract  and  sulphur  91. G  per 
cent,  nicotine  and  sulphur  89. .3  per  cent,  and  lime  and  sulphur  89.1 
per  cent.  It  may  be  concluded  from  these  statistics  that  the  three 
kinds  of  dip  reported  upon  arc  about  equally  meritorious,  so  far  as 
their  curative  qualities  are  concerned,  and  that  a  good  or  bad  result 
may  be  expected  in  proportion  to  the  amount  of  care  exercised  in  the 
preparation  of  and  the  application  of  the  dip,  and  to  the  degree  of 
ojiution  observed  to  prevent  subsequent  infection  through  contami- 
nated premises  and  pastures. 

While  the  foregoing  statistics  demonstrate  the  value  of  a  single 
dipping,  too  great  reliance  should  not  be  placed  upon  it;  as  a  prophy- 
lactic agent  it  may  be  employed  with  a  large  measure  of  confidence 
for  sheep  that  have  been  but  lightly  exposed  to  contagion,  but  for 
sheep  affected  with  the  disease  two  dippings  are  requisite,  and  it  is 
almost  equally  important  to  dip  twice  tho.se  that  have  been  in  contact 
Avith  diseased  animals.  It  may  not  be  out  of  place  to  state  again  that 
many  of  the  sheei>  reported  upon  above  were  dipped  twice. 

Some  of  the  owners  complained  of  the  rough  treatment  sustained 
by  their  sheep  at  the  hands  of  the  men  employed  at  the  vats.  These 
men  are  the  employees  of  the  persons  operating  the  dipping  plants 
and  are  not  connected  with  the  Department  of  Agriculture.  It  is, 
however,  a  source  of  regret  that  anything  of  the  kind  should  have 
occurred,  and  it  will  be  remedied  wherever  the  Department's  influence 
has  sufficient  weight,  or  where  its  authority  can  compel  better  meth- 
ods. The  instructions  to  the  inspectors  supervising  the  dipping  oper- 
ations are  to  secure  as  humane  handling  of  the  sheep  as  is  con^stent 
with  efficient  work,  and,  as  the  complaints  are  few  compared  with 
the  number  of  dippings,  it  seems  that  they  are  generally  successful 
in  attaining  this  desirable  object. 

During  the  year  (337  cars  which  had  carried  scabby  sheep  were 
cleaned  and  disinfected. 


SCABIES  IN  CATTLE." 

By  R.  W.  Hickman,  Ph.  U.,  V.  M.  D., 
Chief  of  MiscellatiKOUX  Division,  liurean  of  Animal  Tnihuitrj/. 

Kuuiorous  k'ttera  are  addresswl  to  tlic  Departimnit  of  Agriculture 
making;  iiuiuiry  with  regard  to  a  disease  ealle*!  T«'xa.s  itoh.  As  this 
disojiso  does  not  exist  except  to  a  very  liniit<'d  extent,  if  at  all,  in  Texas, 
it  seems  strange  that  this  name  should  he  applied  to  it.  Dr.  M. 
Francis,  of  the  Texas  Experinient  Station,  .says  that  (lie  disease  has 
never  In^en  observed  aimmg  the  cattle  of  that  State.  It  is  also  known 
ns  range  itch,  i:attle  itch,  and  cattle  mange,  the  last  being  the  c(trrect 
name,  as  it  really  is  mange,  or  scal)ies.  This  di.sea.se  has  prevailed  to 
n  considerable  extent  among  the  lange  cattle  of  the  West  and  North- 
west, and  has  been  heanl  of  in  other  pnitiuns  of  the  country  also,  and 
inquiries  are  constantly  received  for  instructions  in  its  trcatincut. 

CAUSE  OF  SCABIE8,   OR  MANOE. 

Scabies,  or  mange,  f)f  the  ox  is  a  contagions  di.sease  caused  by  a  para- 
sitic mite.  Cattle  are  fhielly  alTccted  with  but  two  varieties  of  these 
parasites,  ormiU'S,  which  Ix'long  to  the  class  Arachiioidca.  These  aiv, 
fii-st,  tlie  Psoroptes:  second,  the  Si/itiliialfji.  The  first  is  the  one  which 
most  frequently  affects  them.  It  lives  on  the  surface  of  the  skin  and 
give.s  rise  t«»  great  irritatii)n  and  itchingby  biting,  and  is  most  fi'ctjuent 
upon  tlie  sides  of  the  neck  jind  slmuldei-s.  at  th(?  baseof  the  liorns,  and 
at  the  root  of  the  tail,  i-'rom  these  points  it  spreads  to  the  back  and 
I  Hides,  and  may  invade  nearly  the  entire  body.  Its  principal  nianifesUi- 
tions  are  more  orlessnunierons  jii tuples,  exudation,  and  abundant  scal- 
ing off  of  the  skin,  falling  out  of  the  hair,  and  the  formation  of  dry 
gray-brownish  scabs.  In  the  course  of  lime  the  .skin  become.s  thick- 
eneil,  stiff,  wrinkled,  and  acquires  the  consistence  of  leather.  'When 
mange  has  spread  over  a  large  surface  of  the  budy,  the  animals  lose 
flesh  and  Ijecome  weak  and  anemic,  rendering  them  constitutionally 
les.s  able  t.o  withstand  <jr  combat  the  efrecfs  of  the  mites.  A(  the  same 
time  the  decreased  vigor  and  lesseiK'd  vitality  of  the  alTected  animals 
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favor  the  more  rapid  multiplicatiou  of  the  mites  and  the  further  exten- 
sion and  int«nsiflcation  of  the  disease.  Thus  we  have  cause  and  effect 
working  together,  with  the  result  that  scabies,  or  mange,  in  cattle  may 
in  some  cases  prove  fatal;  especially  are  fatal  terminations  liable  to 
occur  in  the  latter  part  of  a  severe  winter  among  immature  and  grow- 
ing animals,  or  those  of  adult  age  when  in  an  unthrifty  condition  at 
the  time  of  becoming  infected.  There  have  been  noticed  variations  in 
the  progress  of  the  disease  depending  upon  extreme  seasons — aggra- 
vation in  winter  alteniating  with  improvement  in  .summer. 

The  mite  which  causes  cattle  itch,  or  mange^  is  closely  related  to 
the  mite  which  causes  sheep  scab — both  belonging  to  the  same  geniis 
and  species,  but  are  different  varieties.  The  sheep-scab  mit«  will  not 
attack  cattle,  nor  will  the  cattle  mite  attack  sheep  or  other  animals. 
The  itch  mites  are  found  to  be  very  niimerous  upon  affected  cattle, 
and  a  very  small  quantity  of  debris  from  an  aetivelj'  infesttnl  area  of 
the  skin  will  often  reveal  a  surprisingly  large  number  of  the  parasit«s. 
These  mites  may  be  removetl  from  an  animal  and  retain  their  vitalitj" 
for  a  long  time.  Specimens  have  lieen  collected  and  kept  in  small 
glass  bottles  in  the  laboratory  at  the  ordinary  temi)erature  of  the  room 
during  the  winter  months,  varying  from  45°  F.  during  the  night  to 
80"  F.  during  the  day,  Avhich  would  live  sind  remain  active  from  eight 
to  eleven  days.  Exposure  to  bright  sunlight,  however,  would  kill 
most  of  the  mites  in  a  few  hours. 

Scabies  does  not  appear  to  affect  cattle  while  thej'  are  doing  well  on 
grass,  nor  attack  those  in  good  condition  over  3  years  old.  The 
animals  which  suffer  most  are  calves,  yearlings,  and  2-year-olds,  and 
those  in  poor  condition.  Tlie  first  .symptom  of  the  disease  is  usually 
an  intense  itching  of  the  skin  about  the  neck  or  shoulders,  and  it 
extends  more  or  less  rapidl}',  depending  largely  upon  the  health  and 
vigor  of  the  animal,  along  the  back  and  sides  and  down  the  outside  of 
tlie  legs,  but  docs  not  usually  affect  the  inside  of  the  legs  or  the  skin 
of  the  abdomen. 

TThe  other  variety  of  this  imrasito  which  produces  mange  in  cattle  is 
the  si/rnbidtes.  This  is  known  as  symbiotic  mange,  or  tail  mange.  It 
remains  generally  localized  upon  the  dejiressions  on  the  back  part  of 
the  croup  and  at  the  base  of  the  tail.  It  may,  however,  extend  over 
the  whole  surface  of  the  body  if  the  treatment  of  the  disease  and  care 
of  the  affected  animals  are  neglected.  These  cases,  however,  are  rare. 
Foot  mange  is  also  exceptional  in  cattle.  Tail  mange  has  almost  no 
spreading  tend('ncy,  and  its  contagiousness  is  hardlj-  noticeable.  It 
yields  readily  to  treatment,  and  any  remedy  that  will  destroy  the 
activity  of  the  parasite  i^roducing  tlie  psoroptic,  or  common,  form  of 
mange  will  readily  kill  that  causing  the  symbiotic,  or  tail,  mange.  It 
is  p<)ssil)le  for  the  different  morbid  conditions  produced  by  these  two 
varieties  of  parasites  to  exist  on  the  same  animal  at  the  same  tim«. 
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The  Paornpf^s,  the  first  variety  referred  tr>,  live  upon  the  surface 
of  the  skin,  iidhero  to  it,  and  suck  tlic  tilood  and  lymph  of  the  skin 
by  means  of  their  mouth  orgjins,  pniilueiuj;  a  more  or  loss  intense 
inflammation  through  the  numerous  stings  whieh  they  inflict.  Tliis 
species  is  charactorized  by  its  relatively  greater  size.  Its  genrral 
form  is  roundcfi  or  egg-shajwd.  It  can  be  seen  with  the  naked  eye 
U[)on  dark  surfaces,  and  is  very  easily  seen  with  the  help  of  a  magni- 
fying glass.  Tilt' hi'a<l  is  (doiigateil  and  pninlfd.  The  jaws  an- long, 
straight,  anil  stinging.  The  legs  are  very  long.  Tin- sueking  cups, 
tulip  or  trumpet-shaped,  are  carried  on  the  legs.  In  the  male  they 
are  seen  on  the  four  pairs  of  legs;  in  the  female,  upon  (he  first,  sec- 
ond,and  fourth  pairs  only.  The  Psoropkt),  or  comnjon  mang<'  mites, 
in  their  immature  form  have  three  pairs  of  legs,  while  in  the  adult 
state  thf.v  possess  four.  Tln>  latter  with  fiyo  joints  are  fitted  with 
suction  cups  covered  with  fine  hair  and  arnicil  with  daws,  or  hooks. 
Tlie  head,  thorax,  and  abdomen  art?  not  separated.  The  mouth  jwirts 
are  represented  by  mandibles,  or  jaws.  The  skin  surface  is  covered 
with  scales,  hair,  spikes,  or  silky  hair,  etc. 

l-'fiuales,  which  arc  larger  than  males,  lay  from  20  to  24  eggs;  at 
the  end  of  four  to  seven  days  the  larvje  c.ome  out,  and  after  having 
undergone  three  or  four  changes,  arrive  at  the  stage  of  reprodnclion 
fj"oin  the  fourteenth  to  seventeenth  day.  If  exposed  to  datnp  air,  or 
placed  upon  wet  manure,  the  mange  mites  continue  to  live  from  six 
to  eight  wetfks.  Upon  damp  groiuid  the  eggs  remain  alive  from  two 
to  four  weeks.  In  a  dry  place  t hoy  lose  their  vitality  after  four  lo 
BIX  days,  >foderate  heat  is  favorable  to  their  vitality  and  to  the 
hatching  of  the  mites. 

In  warm  places  under  cover,  and  during  the  summer,  their  move- 
ments are  more  active  and  thej*  mnltiply  more  rapidly  than  under  the 
opposite  condition.  It  has  been  estimat.ed  that  one  female  alone  may 
produce  l,.5O0,(Mi0  individuals  in  ninety  days. 

Each  animal  species  has  its  speeific  mange  para.sites,  or  mites;  con- 
flequently,  the  e.xpri>sslon  "mange"  must  necessarily  be  incomplete 
tinless  the  variety  of  the  ])arasite  is  indicated.  Thus,  of  the  psorojitic 
variety,  we  have  the  ox  mange  mites,  the  horse  mange  mites,  and  the 
sheep  mange  mites. 

In  eaeh  of  these  animals  we  also  liavethe  symbiotic,  or  tail,  mange, 
and  in  each  the  varii'ty  would  l>e  designated  as  in  the  case  of  the  pso- 
ro[)tic,  or  common  form  ;  biit  in  neither  variety  is  the  eontagion  trans- 
niittexl  from  one  species  of  animal  to  the  other.  The  tail  mange  mites 
live  especially  upon  the  surface  of  the  skin  of  the  extremities,  and 
exist  in  scabs  in  the  outer  lajer  of  the  skin.  Their  outlines  are  visi- 
ble to  tlie  naked  eye  or  with  the  magnifying  glass.  The  head  is  short 
and  wider  than  long.     The  body  is  slightly  egg  shaped  and  notched 
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npon  the  outer  edge.  T!i<>  legs  are  long  and  the  sucking  cups  are 
shaped  like  a  Hniiiiiit  sliiuUl,  and  arc  distributed  in  botli  the  male  and 
fenuile,  as  in  the  case  of  the  same  organs  on  the  legs  of  the  common 
nninge  mites. 

Sarco{)tic  mange  is  a  more  serious  disease  than  either  oft  hose  already 
described,  but'  is  not  common  to  cattle.  It  would  not,  tliei-efore,  seem 
important  to  refer  to  this  form  of  mange  parasite  and  occupy  space  iu 
this  bulletin  e.\e<'pt  by  a  reference  to  the  serious  disease  which  is  pro- 
duce<l  by  this  variety  of  mite  through  certain  eliaractoristics  natural 
to  them.  We  find  Sarcoptic  mango  in  the  following  domesticated 
animals:  Horse,  slieep,  goat,  dog,  cat,  aiid  pig. 

This  variety  <lig  galleries  under  the  outer  layer  of  Iho  skin  and  live 
on  the  cells  of  the  middle  layer  of  the  skin.  They  multiply  in  these 
galleries  and  occasion  a  very  intense  itiflammation  of  the  skin. 
I{e<-au.se  of  the  dejtth  to  which  thf  sarcoples  burrow,  .sjircoptic  mange 
in  exce<'dinglj'  hard  to  eradicate.  It  would,  therefore,  seem  fortunato 
that  (his  form  of  the  diseasf?  is  not  common  to  cattle.  It  is  reliellious 
to  all  me<lic<ation,  and  very  frequently  recurrences  of  the  disease  pro- 
duce<l  by  this  variety  of  mite  are  seen  in  other  s^iecies  of  animals 
after  treatment  which  has  l)een  prolonged  for  months. 

TRANSMISSIBILITY    OF   MANGE. 

Concerning  the  transmissibility  of  the  diflferent  manges  to  aninial-s 
and  man,  we  find  that  all  Sarcoptes  may  live  for  an  iiulelinile  period 
uiMtn  man's  skin,  but  the  conunou  mange  mites,  the  fii-st  variety 
dexcrilwd,  and  the  tail  mange  mites,  the  second  variety  de.scribe<l,  die 
very  rajtidly  ami  cjccaision  but  slight  irritations.  The  horse  may  con- 
tra<t  sarcoptic  mange  of  the  sheep,  pig,  dog,  and  cat.  The  ox  takes 
the  sMircoptes  of  the  horse,  sheep,  goat,  and  cat.  The  sheep  contracts 
fwreoptic  mange  of  the  goat.  The  dog  takes  the  .sarcoptes  of  man,  pig, 
<'at,  sheep,  and  goat.  The  pig  contracts  sarcoptic  iiuuige  of  (lie  goat. 
Krom  this  it  will  \n>  seen  that  sarco[)tic  mange,  unlike  Ihc  <  omnion  and 
tail  manges,  i.s  transmissible  from  one  species  of  animal  to  another. 

Mange  is  never  developed  except  by  contagion.  The  period  of 
incubation — that  is,  the  interval  that  la^ises  Ix-tween  the  moment  when 
the  mites  are  deposited  upon  the  surface  of  the  body  and  the  appear- 
jinc<*  of  the  disease  on  the  skin — varies  according  to  tTie  number  of 
Diites  transmitted.  When  in  small  miiitbers,  the  first  niauifestatious 
of  mange  are  sometimes  seen  only  at  the  end  of  four  to  six  weeks, 
at  other  times  the  disease  maj'  lx»  clearly  apparent  at  the  end  of 

I  I  days.     Contamination  lakes  place  either  liy  direct  contat^t. — 

s,  immediate,  as  on  pasture,  at  the  stable,  etc. — or  by  inter- 

^^m      ry  agents. 

^B  MSIXFECTION. 

^^H  (ready  lieen  said  with  regard  to  the  contagious  character 

^^m  lie — of  the  number  of  scab  mites  which  mav  !>e  found 
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ill  a  small  (luautity  of  the  debris  of  the  skin  aud  their  ability  to  live 
and  rt'iiiniii  nctivt'  forii  considfralde  leiigrtliof  liiiK- under  uiifavoiablo 

■  conditions — will  indicate  the  importance  of  tl\c  thomngh  disinfection 
of  corrals,  sheds,  or  buildings  in  whieh  ttffeet.ed  cattle  may  have  iH'cn 
kept.     It  is   therefore  necessary,  in  order  to  attain  success  in  (he 

■  tr««alnjent  of  this  disease,  to  destroy  parasites  which  have  fallen  olt 
«r  liave  been  dislodged  from  the  animals,  as  well  as  those  that  are 
upon  them;  otherwise  there  is  danger  of  their  l>t^coniinp  reinfected 
from   the  preniis<'s  after  the  effects   of  the  remedy  applied    to   tho 

I  animals  have  disapi)eared. 


TREATMENT. 


Methods  in  operation  for  the  ti-eatnieut  of  scabies  in  sheep  have 
become  more  or  less  familiar  to  all  people  interested  in  sheep  hus- 
banilry,  and  it  may  l>e  sai<I  that  the  same  treatment  so  successfully 

IRI)plied  in  riilding  sheep  of  scabies  has  been  found  equally  efficacious 
in  the  treatment  of  scabies  in  cattle. 
In  1898  the  Bureau  of  Animal  I  ndustry  issued  lUilletinN(j.  :21,  entitled 
"tsheep  scaVi:  Its  nature  aiiil  Ircattnent,"  which  gives  a  dfscription 
of  this  disease  in  sheep,  its  cause  an<l  treatment,  witli  numerous  for- 
tnulss  for  the  prepkration  of  dips,  aud  illustrations  of  the  methods  of 
ajiplyint;  tiicm,  together  witli  directions  for  their  ust^  on  l»otli  a  largo 

•  and  small  scale.  Tlie  treat ineni  of  such  large  animais  as  cattle,  which 
are  difficult  to  handle,  both  because  of  their  size  and  the  condititms 
under  which  tliey  live — the  latter  making  thein  more  or  less  inlrai-t- 
able — wotdd   I'i'ciuire  a  considerabU'  aniount  of  any  preparation  (hor- 

Ionghly  to  wet  all  parts  of  their  bodies ;  next  to  eJTectlveuess,  thei-efore, 
Binall  expense  is  the  fii-st  oiiji-ct  that  must  be  considere<l.  In  the 
treatment  of  cattle  fur  scabies,  it  seems  fortunate  thai  the  dips  of 
lime  and  sulpluir,  both  of  which  are  ine.xixinsive,  have  pi"oved  effect- 
H  iv<*  and  entin^lj-  .satisfai-tory.  During  the  past  season  thousands  of 
^1  cattle  have  been. successfully  treated  for  mange  in  the  State  of  North 
^B  I)akota,  which  work  has  been  carefully  investigated  and  observeil  by 
^P  Dr.  Hol)ert  II.  Treacy,  an  inspector  of  the  Uurcau  of  Animal  Indus- 
f  try,  who  has  furnished  diagrams  and  jduftographs  of  th(>  various 
plants,  aud  who  states  that  the  dip  which  has  been  univei'sally  used 
ill  that  section  is  that  designated  in  Uulletiu  No.  :.'l  as  the  No.  '.i  .South 
African  (Cape Town)  ofhcial  lime-and-sulphur  dij)  (February  4,  18!t7), 
which  is  as  follows: 

Floworti  of  tiulphur    ....  pounds..     21 

Uaslakeil  lime        do 161 

Water - gallons..  100 

lace  the  unslaked  lime  in  a  mortar  box  or  sf)me  suitable  vessel  and 
Htlil  enough  water  to  shike  the  linie  Mud  form  a  lime  paste  or  limo 
putty.     Sift  into  this  limo  paste  the  llnwers  of  sulidiur  Miid  stir  tho 
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mixture  well.  Be  sure  to  weigh  botli  the  lime  and  sulphur,  and  do 
not  trust  to  measure  them  in  a  bucket  or  guess  at  the  weight.  Place 
the  sulphur  and  lime  paste  in  a  kettle  or  boiler  with  about  25  or  30 
gallons  of  boiling  water,  and  boil  the  mixture  for  two  hours  at  least, 
stirring  the  liquid  and  sediment.  The  boiling  should  be  continued  until 
the  sulphur  disappears,  or  almost  disapi>ears,  from  the  surface.  The 
solution  is  then  of  a  chocolate,  or  liver,  color.  The  longer  the  solu- 
tion boils  tho  more  the  sulphur  is  dissolved,  and  the  less  caustic  the 
ooze  becomes.  Most  writers  advise  boiling  from  thirty  to  forty  min- 
utes, but  a  much  better  ooze  is  obtained  by  boiling  from  two  to  three 
hours,  adding  water  when  necessary.  Pour  the  mixture  and  sediment 
into  a  largo  tub  or  l)arrel,  placed  near  the  dipping  vat,  and  provided 
with  a  bunghole  about  i  inches  froiy  the  bottom,  and  allow  it  ample 
time  (from  two  to  three  hours  or  more  if  necessary)  to  settle.  The  tise 
of  some  kind  of  a  settling  tank  provided  with  a  bunghole  is  an  abso- 
lute necessity,  xinleaa  the  boiler  is  so  arranged  that  it  raaj-  be  used  for 
both  boiling  and  settling.  An  ordinary  kerosene  oil  barrel  will  answer 
very  well  as  a  small  settling  tank.  To  insert  a  spigot  about  3  to  4 
inches  from  the  bottom  is  an  easy  matter.  Draining  oflf  the  liquid 
through  a  spigot  has  the  great  advantage  over  dipping  it  out  in  that 
le.S8  commotion  occurs  in  the  liquid,  which  therefore  remains  fi-eer 
from  sediment.  When  fully  settled,  draw  off  the  clear  liquid  into 
the  dipping  vat  and  add  enough  warm  water  to  make  100  gallons. 
The  sediment  in  the  barrel  may  then  be  mixed  with  water  and  used 
as  a  disinfectant,  but  under  no  circumstances  should  it  l)e  used  for 
dipping  purposes.  A  double  precaution  against  allowing  the  .sedi- 
ment to  enter  the  vat  is  to  strain  tlio  liquid  through  ordinary  bagging 
as  it  is  drawn  from  the  barrel  or  .settling  tank. 

The  above  directions  are  for  the  quantity  of  dip  given  in  the  pix^- 
ceding  formula.  Any  multiple  of  the  constituents  may  be  used, 
depending  upon  the  capacity  of  the  boiler,  vessels,  and  tank  to  be 
filled,  but,  let  it  be  repeated,  that  there  should  be  no  guessing  al>out 
the  proportions;  that  the  directions  for  the  preparation  of  the  dip  us 
hero  given  should  be  closely  followed,  earo  being  taken  that  boiling  l)e 
continued  for  the  full  time  recommended,  and  that  the  sediment  is  not 
u.scd  for  dipping  jiurposes. 

In  onler  to  attain  success  in  the  treatment  of  mange,  care  and 
thoroughness  of  meth(Kl  must  be  observed.  Animals  that  have  been 
exi«)sed  should  bo  dippod  as  well  as  those  that  show  distinct  evidences 
of  the  disease.  After  the  lapse  of  two  weeks  following  tho  first  dip- 
]»in.ir,  1  lie  animals  should  be  subj<'cted  to  a  .second  dipi»ing,  in  order  that 
parasites  which  maj-  have  survived  tlie  lirst  treatment,  or  that  may 
liave  gotten  on  the  animals  from  corrals,  sheds,  buildings,  or  cLse- 
wliere  may  be  destroyed.  Several  thousand  cattle  were  carefully 
examined  by  our  inspector  forty  days  after  being  put  through  the  dip 
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for  tlie  Huconri  time,  ftiid  lie  failed  to  find  evidence  of  Heabie^uii  itnj'of 
them.  These  animals  commenced  Ut  iniprnv<«  s<)<m  nUer  Ijeinp  .sub- 
jected to  tlie  first  diii,  us  Ihe  dij*  lvilli'<l  lice  hs  well  as  the  seab  miles, 
and  owners  of  entile  adjacent  to  the  dipping  plants  havedeelared  their 
intention  to  <lip  in  future  years  to  kill  liee,  even  if  scabies  doci*  not 
exist.  The  dip  liquid  in  the  tanks  iluring  the  whole  dipjiing  process 
should  Im'  kept  at  a  teniix-rature  of  from  102"  to  110"  F.  Kaeh  animal 
altould  be  kept  two  minut«-.s  in  the  dip,  and  be  pnl  eonii)lc(el,v  under 
twice  duringthat  time.  All  liad  eas«^SRhoul(l  be  hand-rublK'dand  kepi 
in  the  dij)  four  minutes. 

Pregnant  cows  have  been  treated,  as  well  as  cattle  of  all  ages,  from 
ealve.'i  to  full-grown  steers,  with  the  loss  of  but  one  animal  in  one  of 
the  swimmin;:;  tanks.  This  was  a  steer  which  for  some  reason  seemed 
to  beunal>lc  to  swim  ancl  wius  drowned.  It  would  ii|ii)ear  that  the  dip- 
ping of  cows  has  no  appreciable  eflPeet  upon  abortions,  as  a  eom|)arison 
with  previous  years  showeil  that  (he  dippinjj  ha<l  not  increased  the 
average  numlier  of  abortions  regul.irly  (K'currin.tr  amon^,'  these  herds ^ 
before  dips  were  used. 

DIPPIXO   PUANTS. 

Of  the  vnrions  dippin;^  plants  in  use,  there  are  but  two  kinds  tliat 
need  description — ^the  small  dipping  plant,  which  is  inexpensive  and 
suitable  for  use  by  a  community  of  farmers,  and  the  larger  dipjiini; 
jdant  with  swimming  tank,  sueli  as  would  1»e  needed  if  lai-ge  numbers 
of  range  cattle  are  to  Ik,«  treated.  A  suitable  plant  for  a  eiaumunity 
of  farmers  has  lu-en  built  for  *il.">('),  while  a  swimming  tank  will  cust 
*.J.5i>. 

Such  a  plant  as  that  in  operation  IS  miles  north  of  ."^lecle,  N.  Dak., 
known  as  the  Langedahl,  wouhl  .seem  to  bo  an  admirable  example  of 
the  smaller  kind.  This  plant,  with  thee.vceptionof  the  tank,  was  built 
by  farmers.  A  thrashing  <'ngiiie  was  used  for  heating  jiurpo.ses  by  con- 
necting a  1  |-inch  i)ipe  to  the  whi.stle  intake,  tin-  whistle  being  removed, 
nn<l  tlie  pipe  joined  to  Ihe  union.  The  i)lant.  has  a  capacity  of  HH)  head 
per  day.  Its  co.st,  without  engine  or  labor,  excepting  the  labor  to  build 
the  tank  or  vat,  was  *l.r>i).  ( )ne  person  can  easily  lower  the  cage  when 
loaded  by  taking  a  hitch  ai-ound  a  ])ost,  and  it  may  be  raised,  as  shown 
in  illastratioiis,  eitlier  with  engine  or  horses. 


M.VTKKIAI>i    fVIK  PI.AKT. 

Following  are  the  Illustrations  (figs.  1-15)  and  list  of  materials  for 
the  smaller  i)lant,  the  tank  of  which  may  be  filled  with  dij)  made  as  pi-r 
preceding  formula  for  about  ^7.50.  The  drawings  from  wiiich  the 
illnstrntions  w»Me  niaile  and  list  of  materials  were  furnished  by  Dr. 
Robert  II.  Trcacy. 
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Entrance  pen  and  chute: 

65  plank  2  inches  x  6  inches  x  16  feet. 

28  posts. 

18  braces  4  4  4 

Tank  or  vat: 

800  feet  good  2-inch  plank. 
400  ranning  feet  tongue  strip. 
10  pieces  4  inches  x  4  inches  x  16  feet. 
3  pieces  2  6  16 

10  ponnds  lead. 


i1>- 


Fio.  1.— Derrick.  Sixteen  ft.  high  above  ground.  Derrick  posts  4  ft.  in  ground,  6  hy  a  by  ai  ft. 
long.  Brace!)  4  by  4  by  10  ft.  lona;  2  doublo-leiif  (l-in.  blfx'ks  »t  top  of  derrick,  and  1-leaf  5-in. 
pulley  at  iwttom  of  derri<?k;  1(«)  ft.  of  l-in.  rope. 

Cage: 

8  ijieces  4  inches  x    4  inches  x  16  feet. 

8  pieces  3  4  16 

12  pieces  2  10  16 

10  pieces  1  10  16 

4  half-inch  iron  rod.s,  with  ring  in  each  end,  5i  feet  long. 

2  half-inch  iron  rods,  with  ring  in  each  end,  4  feet  long. 

3  pairs  of  heavy  hinges. 

Derrick: 

a  pieces  6  inches  x  6  inches  x  20  feet. 
1  piece   6  6  10 

0  pieces  4  4  12 

Drip  chute: 

10  pieces  2  inches  x    6  inches  x  14  feet. 

4  pieces  3  12  14 
4  pieces  4                    4                 16 

1  i)air  heavy  hinges. 
1  gallon  tar. 
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Holdinjr  pen: 

33  cedar  or  'uik  jHists. 
200  iwiindfl  wire. 
5  pounds  Btaples. 


-i-l-.<.-:.w, 

Fn..  ?.— VM.  Tank  10  ft.  doep,  k  ft.  wide, 9  ft.  in  uru'.inl  f>1ioul<l  .ontaiu  from  .it  to  (1  ft.  -if  dlp7 
IJUnrlnrils  k  by  \  by  U)  ft.  long,  Ixillwl  tn  tank  insidn,  to  exteinl  II  ft.  ins'ilf  of  tank,  to  m.-t  as 
UiiideM  to  i-aicv:  i  by  (J  In.  |ilauk  il  ft.  loux  imiloil  to  outjiide  of  standards;  li  by  •!  or  2  by  U  in. 
bnti(<8  ournra  top  of  ptuDdud;!.  TLi>  tjinfc  idionld  !«  bailt  of  l!in  plank  und  joiuod  with  n 
tiin^iie,  tUo  ends  of  th«  tank  inorti»e(1  in,  thw  jiiinti*  cijatud  with  lead.  The  bnw.'eH  are  4  by  4. 
Th«  tank,  liein^;  pla<^rd  in  tho  (rround  and  {Kicked  solid,  do4»i  not  re(]UJro  much  brocintjr.  The 
tank  i^bould  b*j  laid  in  •'cment  iKjttom,  with  stuno  and  mortar  about  tflde». 

Hardware  and  incidentals: 

100  i»<)uu<Ls  20-iHMiTiy  spikpB. 
20  iMinn>lrt  -lU-jyiuiy  spikoa. 
2  ft-ini.'l)  donblo-loaf  blix-ks. 
1  .Vincb  Finj;lf'-leaf  block. 
100  feet,  l-inch  rope. 
25  fTOt  I  A-itich  iron  pip*;. 
I  giilvttnized-iroii  h»ating  tank  (.5  liurrel.s  iiijiacity). 
4  oil  barrels. 
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ADVAXTAfiES   OF  THE   DIPPING   PLANT. 


A  plant  of  tliis  caiwicity  will  answer  very  well  in  a  community  where 
various  owners  have  bunches  of  cattle  ranging  from  80  to  100  head  or 
less.  Among  its  chief  advantages  over  the  swimming  tank  are  cheap- 
ness in  construction,  because  of  its  size,  and  proportionately  smaller 


Fiu.  3.— Cugt-.  Eight  ft.  long,  H  ft.  liigh,  2;  ft.  wide— inside  moasurfment;  2-in.  plank  used  for 
outside,  iKKirded  up  and  down  insido  with  1-iu.  bonrd-s  to  keep  aninmlM  from  rlimliing  ui>  sides. 
Plnnk  2  in.  npart.  In.side  b',»rd9  2  in.  apart,  and  1-in.  eraoks  in  floor  to  allow  free  escajK?  of 
dii>  fluid. 


exiMiiise  in  oiH^i-ating.  'i'he  dip  can  be  kept  at  the  required  temperature 
with  facility,  1)ocauso  of  its  lesser  volume,  and  the  submerging  of  the 
animals,  as  well  as  the  length  of  time  it  is  desired  to  keep  tliem  in  the 
dip,  can  be  more  easily-  regulated. 

Ill  coniinunities  wheio  mange  docs  not  exist,  and  wliere  numbers  of 
small  herds  are  infected  with  lice,  a  plant  of  this  character  might  bo 
const  nictcd  and  used  with  jirofit  to  tlie  cattlemen.  Many  of  the  cattle 
that,  wore  dipped  during  the  past  year  because  of  having  been  exjiosed 
to  mange,  or  scabies,  by  being  herded  with  those  affected,  showed 
iiiucli  improvement  in  condition  soon  after  dipping,  as  they  Avere 
infested  with  lice  to  a  considerable  extent,  although  showing  no  dis- 
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tioct  «Ti(leno<'  of  Iwing  affoeled  willi  matige.  It  was  observed  that  llie 
lousy  and  nianj^j- rattle  .stojiped  rul)liiii}i;  or  diy^iiit,'  afl/cr  the  llrst  dip, 
and  improved  rapidly  after  liciiig  n-lipved  of  Mil*  torlinv  Hint  is 
inflicted  by  both  of  these  troublesome  parasites — soab  mites  and  lice. 


Flo.  4,— Drip  rhnto.  Foorteon  ft.  \autr,  2  by  0  In.  pUnlc:  S  ft.  hlsh.  Set  with  18-ln.  sb-pt-  from 
froat  to  rear.  Troagh  at.  nar  to  mtch  drip,  from  which  a  pijio  may  bo  run  to  counrct  wllh 
tjuk  to  nury  ilrip  frura  drip  obatu  biu'k  into  tank.    Floor  <if  tlrip  i.'hutc  sliinild  be  titrhl  ti> 


/ 


Til.. '.—Band  ((laai,  for  timlDK  '  ^  in  the  dtp;  Is  niitdo  of  twu  urdlnary  ki-tcbap  bottles 

(«»d  by  u  hollow  W()o:b'n  coric  i>hn'»fl  In  n  l»ox,  mi'l  thn  Nijc  hunif  nn  a  pin  through  thn 
,  Ui  rvvol w,  aa  ahnwn  in  thr  ilhMtration 

SPECIFICATIONS   r<JB    LJIROB    DIPPINfJ    PLANT   WITH   SWTMMINO   TANK. 


The  follovring  plans  and  siiecitieations  are  for  tlie  const  ruction  of 
sneh  a  dipping  plant  as  that  of  the  Rice  Lake  Cattle  Company,  and 
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are  in  accordanee  wilh  the  rirawings  niado  for  tliiit  ((imijauy  aft^r  tlio 
following  spprifit-atioiis,  made  by  A.  Van  IIiii'ii: 


Fio.  0.— Steer  emurglug  from  dippias  rat,  ur  xwimmlnK  tank,  of  lar(;e  plant. 
LABOR   RKQtriRKD. 

E^niriitidim. — Excaviito  for  th«  vat,  ns  cbuwii  by  the  drawings,  to  the  i)roiM?r 
depth;  level  the  buttom  of  the  i)it  for  the  Fills  of  the  vat.  After  the  vat  is  ix^>m- 
I>lete(l  ami  the  ontsiile  has  been  cimted  \yith  coal  tar,  fill  in  arc  mini  the  vat,  iisiiix 
the  Burjilns  earth  to  biiuk  uji  and  f^rade  the  sides  of  the  vat,  above  the  uattiral 
gnulu,  sloping  the  Ixiuks  from  the  vat.  Dijf  all  holes  re<iuire<l  ffir  the  gate  and 
fence  posts. 

p_ ,n  lA ^. 

'  .  -  .       :  •  '  !         ! 

i  l.^  i       ^  i     i        •        ;     1 


5^r^— L 


V 


/^ 


Flo.  ".—Plan  <if  dipptn^r  plant,  viewed  from  aViro. 

Carprnfer  work. — All  work  uinst  be  done  in  a  skillful  and  workinaulike  manner; 
the  framework  of  the  vat  to  bo  bolted  and  spiked  together;  the  plank  of  sides,  ends, 
and  bott<3in  of  the  vat  and  dripping  floor  to  have  edges  lieveled  for  the  calking  as  per 
detail ,  well  driven  together  and  well  spiked  with  20d.  wire  nails,  using  40i1.  nails  on  , 
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the  3-incli  plank.  Calk  nil  8t<ams  with  oakum,  well  driven  iu  with  n  calkin);  iron 
anil  pitched.  The  exit,  or  inclined  end.  of  tlie  vat  to  have  3-inch  bottom  plank :  all 
other  plank  of  the  vat  and  dripping  floiir  to  1)0  2  inches  thick.  Top  of  vat  to  be 
tied  with  4x4  inch  ties  across  top,  framed  and  bolted  to  nprighta  as  shown.     Pnt 


y/^/- 


^"^^ 


FiCi.H. — Vortical  sortioa  iif  diii]>in^  vat,  with  oldor-«tyloautouiaH<*  trap  on  pivot.  It  will  1*«*  «iuou 
that  the  ini:liu<>  at  tlie  botlijui  of  thf  tmp  end  of  the  vat  is  in  a  peri"'"'l'''o'*r  """  with  tUo 
free  ond  of  the  trop;  whwr«  iho  npring  trap  is  asod.  tho  lentrt  h  of  tiiu  inrliiii.*  should  Vk-  incn'tuwd 
to  ordor  that  at  tho  iKjttom  nt  thovat  It  tnay  ntill  bo  in  liuo  perpendicularly  with  the  end  of  the 
trap  whcu  act;  otberwiao  laittlo  arc  lUblo  to  get  back  under  the  trap,  cauaiug  trouble. 

2x12  imh  Hiiliishb< lurds  on  .<ideM  at  top  of  vat,  nailed  to  niider  side  of  tie  timbers 
and  braced.     The  exit  end  of  vat  and  dripping  floor  to  Ix?  deated  with  14  x  8  inch 
ips,  well  nailetl  to  floor  and  iKittom.     Ctjnalruct  the  trap  at  entrance — 30  i  84 
Dches — of  3-inch  plank,  ■with  2  .\  10  inch  butteus  bolted  t<ig*'ther.  top  to  bo  covered 


Fio.  9.— Sl<lo  view  of  dii>pliit;  vat,  ahnTrtag  Inclined  e(fre*<  »nd  dripping  floor. 


•with  14-gau);e  sheet  steel.    Trap  to  swing  on  a  3-inch  wrought-iron  pipe  fir  2-inch 
el  bar  Heated  in  the  end  of  vat,  with  4x4x12  inch  iron  soi-kets  bolted  to  vat. 
3  the  trap  to  the  axle  wiili  iron  slrap-i  bolted  t'l  nndi»r  aide  of  the  c-nter 

battenK.     End  of  vat  to  liavi'  fiilne  back  ii.s  shown. 

tr«^■«  and  frucv. — Constmct  and  erect  the  gates  and  fence  as  jier  drawings. 


^^ 


Wq 


-"-"•:? 


VMM 


yj 


II).— SwlmmiuK  tank  wltli  Im-lino  und  drip  chato,  looldoK  from  abcrve. 

The  gate  post  to  Ijd  sot  4  feet  iu  the  grmnid  ami  the  fence  posts  .'1  feet  (I  inchesT 
Set  all  posts  plumb  and  to  a  lino:  well  and  thoronghly  tamp  the  earth  aronnd  the 
posts.  The  bottom  of  all  posts  to  be  coated  with  coal  tar  Ix'fore  being  set.  Gate 
posts  to  be  8 xH  inches,  with  0x8  iudi  tie  framed  und  driftlx>lted  to  the  posts. 
Fence  p4j.sts  to  be  6  s  6  inches.    The  gates  to  be  bolted  and  spiked  together  and 
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braced  as  shown.    To  be  hang  with  -J  x  3  x  36  inch  strap  eye-and-bolt  hinges. 
Bolt  to  run  through  post*  and  hinges  bolted  to  gates.    Gates  to  have  4  x  3 1 16 


?7^^^ 


Fia.  11.— Vertical  section  of  swimming  vat,  showing  end  of  trap. 

inch  iron  hasp  bolted  to  gates  and  a  suitable  Iwlt  staple,  with  iron  pin  and  chain 
for  locking. 
Fence. — The  fences  to  be  five-railed,  wth  cai),  ribbon  fence.    Rails,  or  ribbons. 


Fki.  12.— Pljink  showing  beveled  edge  for  calking. 


to  lie  of  2  X  6  inches,  with  2x8  inch  cap,  spiked  at  each  bearing  with  two  40d.  wire 
nails.     Posts  to  Iw  wit  8  feet  on  centers,  or  nearer  where  distance  may  require. 
LnmlKT. — All  lumlier  to  be  f)f  No.  1  irine  or  flr  dimension,  free  from  shakes,  bark, 


fi(^ 


Fuj.  1;*.— 8ill  and  upright,  Hhowin;r  methcni  of  joining. 

large  pitch  i»<K;kots,  iinsoniid  knots,  or  other  imperfections  that  materially  iuii>siir 
its  strcnjrtb,  dnr.ibi'ity,  and  use  for  which  it  is  intended. 

DroiiKujt . — The  vat  to  have  a  2-inch  waste  pixje  fitte<l  in  the  bottom  with  gate 
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valve  and  elbow,  and  20  feet  of  pipe  t"  rr.n  horizoutally  nndergronnd  with  a  fall 
of  2  feet  on  16  feet.     At  this  point  the  owner  will  take  np  the  drainage  without 


Fki.  14.— Vortical  section  of  an  okl«r  etyle  of  automntir  tmii,  slmwinif  2-iu. 
iron  pipe  upon  wln<*h  trap  is  pivoted. 

cost  t')  the  contractor,  and  continue  the  .«!ame  to  a  suitable  point  either  by  piiw  or 
open  ditch. 


Fi<i.  l.">,— Spring  trap  ;->'t. 

lyimensions  of  fat. — Perpendicular  depth  of  vat  to  be  10  feet;  width  at  top,  7 
feet;  width  at  bottom,  2  feet;  length  of  level  bottom.  24  feet:  horizontal  lengtli  of 


Fio.  !«.— Spring  ti»p  sprung.    This  trap  i«  hung  on  an  iron  rod  or  on  a  2-in.  iron  pii>o:  wpiirlits 
are  attached  at  tho  free  end  to  pull  it  liai-lc  iu  i)lu<:e:  it  then  sets  automatically. 

sloping  bottom.  15  feet:  width  of  diii)piiig  floor  at  upper  end,  12  feet;  at  lower  end, 
6  feet. 
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Floor  pens. — Should  the  owner  decide  to  floor  the  catch  pen  and  holding  pen 
No.  1,  the  floor  will  be  of  2-inch  plank  nailed  to  4  x  4  inch  joist  or  sleepers,  let 
into  the  ground  and  leveled.  The  sleeper  to  receive  one  coat  of  coal  tar  before 
baing  laid. 

LUMBER  BILL. 

Vat  and  dripping  floors: 


X  <min.  t.\ji.   oxuTjOf  tsuxjlo  -  .  _  _  . 

1.,  VUV  JLCCIt 

576 

24 

2 

12 

12 

64 

2 

2 

12 

16 

False  back  and  bottom  ... 

96 

2       ■ 
or  8 

.  2 

12 

24 
16 

240 

5 

3 

13 

16 

72 

2 

3 

12 

12 

24 

1 

4 

18 

37 

2 

4 

14 

64 

3 

4 

16 

32 

2 

4 

13 

Sills,  uprights,  and  ties .  - . 

27 
64 

2 
2 

4 
6 

10 
16 

336 

21 

4 

•12 

96 

4 

4 

18 

21 

1 

4 

16 

10 

1 

4 

14 

Splashboards 

160 

4 

2 

12 

20 

Cleats 

54 

9 

H 

3 

16 

Trap 

r       23 
30 

1 
1 

2 
3 

10 
10 

14 

18 

Total 

3, 115  feet. 

Gates: 

Posts 

806  feet 

=  14  pes 

.8" 

X  8" 

X  12'  No.  1  pi 

Tie  beams 

448 
480 

8 
40 

6 
2 

8 
6 

14 

Ribbourt 

12 

Braces 

144 

96 

128 

8 
6 
4 

2 
2 
4 

6 
6 
6 

18 

Battens  or  rail.s J 

12 
16 

Tofcil 3, 192  feet. 


Fence: 
Posts 


3, 010  feet  =  67  pes.  6"  x  0"  x  10'  No.  1  pine  or  fir 


Kiblxnis 


Caps . 


240 

20 

2 

6 

12 

140 

10 

2 

6 

14 

1.760 

110 

2 

6 

16 

450 

25 

2 

6 

18 

64 

4 

2 

8 

12 

32 

2 

2 

8 

14 

469 

22 

2 

8 

16 

120 

6 

2 

8 

18 

Total  5,385feet. 

Note.— Oak  or  cedar  posts  are  to  lie  preferred.  If  round  cedar  posts  are  used, 
substitut<!  Kiinch  round  posts  for  the  8x8  inch  and  8-iiu-h  round  posts  for  the  6x6 
inch  posts  as  above. 
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For  cittch  pen. — There  phonld  be  a  plank  flour  in  the  cutch  and  holding  pen  No. 
1,  but  if  only  a  limited  nnmlier  of  cattle  are  to  lie  dipped  this  may  l)o  omitted. 

If  it  18  decided  t'l  floor  these  pens  the  following?  muterial  should  Ix-  udded  to  the 
foregoing  lumber  bill: 

240  feet  =  1')  pieces  -1    x  4  '  x  12'  No.  1  pijio  or  fir. 
8S0  feet  2  '  pine  or  fir  jjlank,  13    x  IS'. 
240  feet  =  V>  pieces  4'  x  4    x  12  No.  1  pine  or  fir. 
960  feet  2"  idank  16  . 


■  Fur  holding  pen  No.  1 


Total  2,380  feet  of  ndditionallumber. 

Cottonw- Kxi  lumber  uiay  be  used  where  the  market  price  of  same  would  make 
it  practicable. 

SCREDULK   n|.-    IIAIttlWAKK,  ETC. 

Vat  and  dripping  flix)r: 

42  carriage  bolts,  i"  i  6  '.  with  washers. 
40  carriage  bolts,  1"  x  H",  with  washers. 
1>)  carriage  b-iltti.  f  x  4  ",  with  wn.shers. 
4(1  pouuda  20d.  common  wire  ^t<'el  nnile. 
10  iKMiuds  :J01.  common  wire  steel  nails. 
l."»  iKjnnds  ."iOd.  common  wire  steel  nails. 
1  sheet  No.  14  sheet  steel.  80"  x  81 ",  with  1  gross  1"  No.  10  screws. 

20  pounds  oakum. 
40  iMiunds  pit^th. 
10  gallons  coal  tar. 
5  feet  2  '  pipe  or  steel  bar  for  trap. 

21  feet  2  "  wrought-iron  pipe,  with  couplings, 
t  ellK<w.  2 '. 

I  flange  f>:>r  securing  pipe  t<j  bottom  of  tank,  3". 
1  gate  valve.  2". 

iOate  and  fen(%: 

8  pairs  eye-and-lmlt  hinges,  heavy,  i  "  x  3  '  x  .%". 

»  ha-sps,  V'  X  IIV  X  .3  ",  with  bolt  staple,  for  8  '  posts. 

4H  bolts,  i^^  x  3". 

20  b.dt.s.  J"  X  4i". 

6N  iNjIts.  J"  X  0". 

160  bolts,  i"  X  4  '. 

32  driftholts,  i"  X  12". 

20  i)ounds  Mod.  common  wire  nails. 

6.'>  pounds  40(1.  common  wire  nails, 

16  giillons  coal  tar 

N<»TF..— If  catch  and  holding  pen  No.  1  is  to  be  floored,  add  to  the  above  80 
pounds  of  UOd.  wire  nails  and  5  gallons  coal  tar. 


THE  AMERICAN  SADDLE  HORSE. 

By  Gen.  John  B.  Casti.kmax,  LouisriUe,  Ky. 
PERIODS   OP  DEVELOPMENT. 

Out  of  the  needs  of  men  grow  the  utilities  of  each  age.  Back  in 
the  days  when  the  nation  was  young,  and  the  hardiest  of  our  heroes 
were  beginning  to  go  beyond  the  original  thirteen  States,  the  roads 
«rero  few  and  bad.  Even  the  paths  were  limited  in  numl>or,  and  the 
iiso  of  vehicles  was  almost  i  mpossible.  There  was  need  of  a  peculiarly 
adapted  horse,  for  of  necessity  the  i)eople  depended  upon  horseback 
riding  for  long-distance  travel  as  well  as  shorter  trips.  The  horse 
that  was  wanted  was  one  that  could  carry  the  rider  with  ease  and  not 
distress  himself  in  the  task.  He  was  to  travel  long  distances  at  a 
sti'adj- rate  of  speed;  to  l>esure-foot«d;  to  be  intelligent  and  tractable 
and  hardy.  This  was  the  need ;  and  out  of  the  need  came  the  ancestor 
of  the  magnificent  American  Saddle  Horse.  The  ancestor  was  very 
different  from  the  finished  product  of  to-day. 

In  the  l)eginning  the  horse  was  bred  for  u.se  only;  but  as  time  passed 
the  inevitable  taste  for  luxury  crept  in.  There  came  demand  for 
beauly  as  well  as  utility,  and  the  insistence  on  beauty  has  become 
more  pronounced  each  year,  and  the  developed  American  Saddle  Horse 
has  been  the  result. 

Virginia  and  the  South  Atlantic  States  had  given  much  attoution 
to  racing  and  were  even  then  breeders  of  the  Thoroughbred.  Tiie 
only  other  source  of  importation  was  from  Canada.  There  they  had 
raised  a  hardy  little  horse,  said  to  be  a  cross  of  the  French  importa- 
tions with  generally  such  stallions  as  could  be  obtained  from  New 
York  and  Kew  England.  Whatever  these  Canadian  horees  were,  they 
had  some  of  thequalitics  required  for  man's  comfort,  and  the  Canadian 
ha<l  given  much  attention  to  the  development  of  the  pace,  or  "  amble." 
Many  of  these  hor.ses  were  pacers;  and  our  forefathers  bred  these  Cana- 
dian mares  to  Thoroughljred  stallions.  Afttu*  a  while  it  was  noticed 
that  cfitain  lines  of  Thoroughbred  blood  produced  better  i-esults  than 
others;  and  it  is  n>markable  to  note  now  how  great  saddle  sires  trace 
to  llu>  same  origin.  The  horse  that  man  needed  as  a  .saddle  horse 
l)cgan  to  be  j»roduced. 

Tlie  majority  of  the  horses  brought  by  the  pioneer  settlers  of  Ken- 
tucky were  of  this  nondescript  breed.  They  had  no  recorded  pedi- 
grees. Tlieir  breed  had  even  no  distinguishing  name  beyond  the 
C2 
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^ViiKlttfinitP  designation  of  "saddlei-s."  In  the  luoantiiuo  tLe  older 
^■ISUitcs  liad  iHjiMi  di'Vt'Iopiiij;,  antl  tlit/ie  IIh?  n««'d  for  tin.'  "snddler" 
^■grew  less  as  better  roails  weiv  Imill  and  vehioks  oante  into  us*c;  but 

in  Kentucky'  and  all  the  newer  States  Uic  need  for  the  riding  horse 

was  jujperafjve. 

I     Ami  so  it  is  that  in  all  ages  people  atlapt  their  transportation  to  the 
conditions  which  surround  tliom,  and  gradually  oonfoini  to  the  desire 
for  increasiHl  oomfortand  luxury.     In  urwvountries  tlie  horse's  Ixick 
transports  man  an<l  merchandise,  and,  as  countries  develojian<l  raads 
are  made  and  railroads  built,  tlie  horse's  back   is  relieved  by  the 
wheeled  conveyance  and  his  shouldei-s  perform  the  duties  which  his 
liack  had  previouslj'  rendered],  till,  finally,  tlie  steam  engine  do«^s  tlie 
work  of  transportation  and  liijhlens  llie  bunlen  of  iiian's  lK.'st  friend. 
In  the  tran.sp(irUition  of  man  and  produce,  the  easier  gait  is  at  all  times 
a  necessity  in  most  countries  where  the  horse  is  primarily  used,  and 
the  ambling  horse  has  been  uliliKcd  in  many  countries  for  several  cen- 
^^turies.     Ae  means  of  cheap  and  wisy  transportation  are  multiplied 
^■and  the  necessity  for  the  saddle  hoi'se  is  thus  gradually  diminished, 
-    there  is  a  corresponding  diminution   in  the  necessity  for  easier  gaits. 
When  used  for  mer*?  exercise  of  the  master,  anj"  horse  obtainable  is 
pul  in  use  and  is  called  a  "saddle  horse,"  as  in  all  the  world  any  horse 
^uscd  for  driving  is  called  a  "road  horse."  . 

THE  STANDARD,  OR  TROTTING,  HORSE.  1 

But  we   know  the   "road  horso"  as  l>eing  that  horee  which  has 
'sprung  chiefly  from  the  loins  of  Rysdik's  llambletonian,  the  great 
progenitor  of  !>o:id  h<jrses,  foaled  in   1S4!I,  which  in  more  than  fifty 
years  has  produee<l  a  family  distinetive  in  breed,  in  c<information, 
land  in  iierfoimunce,  and  which  we  have  come  to  recognize  as  the 
[Standard,  or  trf>tting,  horse.     This  horse,  thus  bred  find  trained,  is 
•known  throughout  the  world  as  an  American  horse.     We  have  in  this 
country  developed   no  great,  fa>nily  of  heavy  hoi-ses   and  wo  have 
ltlcveIo|)ed  no  family  of  small  horses,  but  nature,  and  ta.<?te,  and  neces- 
sity, and  rnnservrtlism  have  i-onibim-d  to  bring  into  Ijeiiig  that  horse 
which  all   of  these  inlluences   have  presented   to  the  world  as  an 
American   horse,  the  result  of  American  selection   and  American 
training.     And  now  it  is  that  he  is, carried  to  the  CM  World — for 
pleasure  sometimes,  sometimes  for  the  stud;  and  as  the  strains  of  the 
[older  country  are  grafted  uiKin  this  American  production,  a  great 
fhorsi'  is  Ix'ing  propiigalfd  with  a  view  to  building  there,  as  we  have 
bWre,  the  tyjte  conrrit)uting  to  the  pleasure  of  man. 

ORIGIN  AXD   DEVKLOPMEST    OF    TUE    AMERICAN  SADDLE   HORSE. 


riack  Wyond  this  Standard  Iiorse  is  an  American  family  antedating 
b3"  ten  years  the  foundation  of  the  trotting  family,  wlieu  there  cautei 
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into  Fayette  County,  Ky.,  a  ThorouRhbred  stallion,  foaled  in  1839, 
called  "Denmark."  There  was  produced  from  this  horse's  progeny 
the  great  family  of  what  we  know  as  the  American  Saddle  Horse. 
The  sire  of  this  Denmark  was  an  imported  English  Thoroughbred, 
known  as  "Imported  Iledgeford,"  foaled  in  1825,  brought  to  America 
in  18.')2.  When  Denmark  was  brought  to  Kentucky,  he  was  bred  to  a 
line  and  easy-gaited  mare  known  as  the  "Stevenson  mare,"  and  this 
mare  produced  colts  known  as  "Gaines's  Denmark,"  "  Rob  Roj',"  and 
"Muir's  Denmark."  Gaines's  Denmark,  bred  by  careful  selection, 
produce<l  great  stallions,  and  by  continued  adherence  to  type  came 
the  familj'  as  distinctive  in  conformation  and  manner  and  gait  as  is 
the  StandaiHl  horse,  differing  somewhat  from  other  horses,  finer  than 
any,  and  more  useful  than  all. 

The  hereditary  ability  to  learn  the  easy  gaits  of  the  saddle  horse 
doubtless  comes  from  the  ambling  horse,  on  which  the  Thoroughbred 
WHS  originally  crossed;  but  the  tendencies  of  the  American  Saddle 
Iloi-se  need  to  bo  developed,  just  as  the  hereditary  trotting  tendencies 
need  to  bo  developed,  and  the  hereditary  tendency  in  either  is  mani- 
fest by  training. 

The  American  Saddle  Ilorae  and  the  Standard  horse  are  nowhere 
else  to  bo  found.  Both  alike  are  American  and  entitled  to  the  respect 
and  consideration  of  the  world  everywhere.  Sometimes  it  appears 
that  tlie  s<Mldle-bred  horse  shows  great  speed  in  harness,  and  sonic- 
times  it  is  that  the  Standard-bred  horse  shows  adaptability  to  the 
saddle,  btit  these  instjinces  in  either  case  are  exceptional. 

It  very  often  appears  that  the  saddle  mare  crossed  upon  the  Stand- 
artl  stallion  pixnluees  a  gn'at  trotter.  Generallj'  it  is  that  the  saddle- 
bnnl  stallion  on  the  saddle-bred  mare  proiluces  finish  and  beautj-  and 
utility  useful  under  the  saddle  either  in  the  roughest  or  in  the  easiest 
gaits,  useful  in  light  harness,  and  adaptable  and  beautiful  always. 
The  ivpnHluction  of  uniformity  of  tyjie  is  in  no  other  breed  of  horses 
more  marked  than  in  the  American  Saddle  IIoi"se. 

My  iH'i-sonal  intimacy  with  the  most  notetl  of  this  family  of  horses 
is  altogt'ther  exceptional,  for  I  have  since  early  boyhoiKl  in  my  native 
county  of  Fayette,  in  the  State  of  Kentucky,  been  personally  familiar 
with  and  had  jx^rsonal  aciiuaintancf  with  the  gn'at  sires  and  dams 
which  have  fouudtnl  the  IX^nmark  family — deeuuHl  to  Iw  by  all  odds 
tlu>  gn>atost  family  of  the  saddle-horse  bretnl. 

1  ro<le  r^'prr'sentatives  of  this  bree<i  during  four  years  of  the  war, 
and  sorvtnl  in  a  rvgiment  and  division  whost»  mounts  were  generally 
similarly  brtnl.  It  was  with  such  mounts  that  this  extraordinary 
ri'srinu'ut  of  men  wort*  enabled  in  repeattnl  oases,  with  ease  to  the  horse 
and  o.iso  to  the  rider,  to  make  crvat  man-hes  in  the  rj»pid  walk  char- 
aoteristio  of  this  horse. 

The  eharaot^-ristii-s  of  the  ratv  hors<»  an>  dominant  in  this  breed, 
and  the  al»st>nvv  of  the  fine  eve,  ear,  uiH'k.  head,  and  shoulder  are 
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Plate  II. 


Fig.  1— Josephine:  1530  A.  S.  H.  R.    IN  Ahmv  Service  in  Porto  Rico. 
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Fig.  2.— Neville  Davis  1733  A.  S.  H.  R. 


Plate  IV. 


Fig.  1.— Emilv  855  A.  S,  H.  R. 
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nccppted  n.s  indicating  the  want  of  an  infusion  of  suoli  blood  us  flows 
througli  the  veins  of  the  best  famili»'s  of  the  gaite«l  siiddle  liorso.  It 
has  not  l»een  possible  by  crossing  another  breed  to  maintain  or  secure 
other  than  in  exceptional  cases  that  character,  form,  action,  and  life 
which  mark  distinctively  the  gaited  ssiddle  horse. 

Pei-8t)nally  I  have,  as  a  matter  of  experience,  as  niimerous  others 
have  (lone,  given  trial  to  trotting  nuircs  and  others  erosscd  upon  tlie 
best  blood  of  the  saddle  horse,  and  while  occasiiinally  the  progniiy  is 
all  that  one  should  want,  (here  is  no  uniformity  of  re^^ult.  A  gootl 
infusion  of  the  race  horse,  sufTiciently  filtered  to  impart  the  high 
quality  and  substance  <leiuaiided  for  the  s!i<ldl<'  horse,  and  produced 
by  careful  selection  and  adlierence  to  type,  is  f()un<i  to  l)e  essential  in 
ol>tniuing  the  best  results. 

For  tlie  iM-tter  protection  c)f  the  saddle  horse  through  adherence  to 
A  recognized  tyi)e,  there  was  organized  in  1891  the  National  Sa<ldlo 
Iloi-se  iJreeder's  Association,  and  the  register  so  provided  has  already 
had  vast  influence  in  the  accoinplisliineut  of  tlie  ends  desire<l.  Better 
care  in  breeding  has  been  8timulate<l  and  more  rigid  selections  have 
followed.  In  180.3,  when  prizes  were  awarded  in  bree<iing  classes  at 
tlie  World's  Columbian  Expositi<)n,  all  saddle  horses  were  require<l 
to  be  registered  with  this  association  as  a  condition  precedent  to 
competing. 

There  are  other  Strains  of  horses  used  and  clioscn  fur  riding  [Jiir- 
poses  evorj'wliere,  but  nowhere  else,  so  far  as  I  know,  is  there  a  dis- 
tinct typt!  bred  or  adhered  to  and  designated  as  a  brcctl  of  saddle 
horses.  After  the  first  volume  of  this  register  wjis  printed  in  1832, 
Col.  .John  11.  Wanl,  of  Louisville,  an  able  genlleinan  and  an  enthusi- 
HSlic  horseman,  made  a  critical  exaniiuatii)n  of  IIra  register  and  wrote 
me  the  result  of  this  examination,  using  the  following  language: 

Lorisvu-LK,  Kv.,  Dtninhrr  J.i,  /,W.i. 
Dear  Sir:  As  reqnested,  I  send  yoa  herewith  an  ontliue  of  tlui  Tlioronghbred 

race  blood  uf  the  1,081  entrira  in  volume  I  of  the  Xatioiml  Saddle  Horse  Breeders' 

Register: » 

Thoronjjhbretl 3 

."50  iier  cpiit  Thornn}<hbred  lili/ml  ....^. .V) 

S.")  j)or  font  Till iroujfli lived  lilmid JWi 

12*  jjercent  TliorouKhbrt'd  lilond     .  Ma 

6^  per  cent  Thornughhred  blcMxl     . .  .    I.j2 

3  ponent  Thoroughbred  blood  30 

'Uncertain 203 

John  H.  W.arh. 
ToHN  B.  Castlf.ma.n,  Ewi.,  LoiiisviUv,  Xy. 

Aq  examination  of  the  second,  third,  and  fourth  volumes,  and 
entries  for  the  tiftli  volume,  shows  about  the  sauie  ratio  of  Thorough- 
bred blooti. 

«  Name  changed  to  American  Saddle  Horse  Breeders'  Association  on  April  7, 1899. 
14324— U3 5 
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It  is  a  matter  of  fact  that  the  breeders  of  the  American  Saddle  Horse 
have  found  it  essential  always  to  preserve  and  propagate  a  strong 
infusion  of  Thoroughbred  blood,  giving  thus  tlio  finish,  the  courage, 
and  the  beauty  which  the  cross  with  the  Thoroughbred  has  been  found 
to  produce.  And  now  since  more  than  a  half  century's  skillful  breed- 
ing has  thoroughly  established  the  type,  it  is  found  that  there  is  no 
horse  anywhere  whose  characteristics  are  more  certainly  transmitt«d 
than  those  of  the  American  Saddle  Horse.  Therefore  it  is  that  the 
stiiUions  of  the  American  Saddle  Horse,  judiciously  crossed,  protluce 
horses  of  highest  utility — produce  the  best  horse  for  the  range;  pro- 
duce the  best  cavalry  horses  that  can  be  found  in  the  world,  haviug 
the  greatest  intelligence,  the  fastest  walk,  the  easiest  canter,  and  the 
clearest  trot. 

The  civil  war  came  and  arrested  the  production  of  the  American 
Saddle  Horse.  Stallions,  mares,  and  geldings  were  sought  for  cavalry 
service;  and  with  the  end  of  the  war  came  a  craze  for  the  Standard 
(trotting)  horse.  The  high  prices  commanded  for  the  trotter  tempted 
even  the  most  enthusiastic  breeders  of  the  saddle  horse  to  stud  their 
mares  to  trotting  horses;  and  to  this  practice  is  now  traced  many  •of 
the  greatest  horses  on  the  trotting  turf. 

When  the  studbook  of  the  American  Siiddle  Horse  was  published 
there  were  inserted  as  foundation  stock  (just  as  the  foundation  stock 
of  the  Standard  horse  is  provided  in  his  original  studbook)  stallions 
thought  to  be  worthy  of  the  distinction  by  reason  of  breeding  and 
production.  In  most  of  these  foundation  stallions  there  was  a  strong 
admixture  of  Thoroughbred  blood,  and  most  of  them  traced  their 
lineage  to  the  great  dam  of  Denmark,  and  possibly  owe  to  this  origin 
their  reproduction  of  the  American  Saddle  Horse. 

Col.  1.  IJ.  Nail,  secretary  of  the  American  Saddle  Hoi-se  Bree<ler'8 
Association,  wrote  as  follows  on  this  subject: 

When  the  a.ssociation  determined  on  this  matter,  the  blood  of  the  saddle  horse 
had  been  ti)o  tpreatly  dissipated  in  the  effort  to  produce  trotters  and  pacers  for  the 
track.  Some  of  the  saddle-bred  mares  had  produced,  when  bred  to  trotting 
stallions,  some  of  the  l)est  and  fastest  trotters,  and  the  tide  wjis  fast  turning  in 
that  direction.  We  find  to-day  a  trotting  cross  in  the  i)edigree  of  many  of  the 
fashionably  bred  saddle  horses.  Sometimes  it  is  well;  sometimes  it  produces  a 
coarseness  altogether  unsuitable  for  onr  purposes,  as  a  saddler  for  the  show  ring 
must,  above  all.  lie  handsome  and  stylish.  Breeders  have  found  out  where  these 
exiH-riments  have  proved  disappointing,  and  now  get  away  from  them. 

I  am  led  to  these  conclusions  by  seeing  a  yearling,  bred  in  royal  saddle  lines, 
exhibited  at  the  Kentucky  fairs  this  s^eason.  and  wiiming  in  every  ring  in  which 
he  enters.  I  refer  to  the  colt  Goodwin  1337. bred  by  General  Castleman,  sired  by 
Highland  Denmark  730.  and  having  as  his  dam  the  noted  World's  Fair  winner 
Emily  H."»5.  Through  his  sire  Goodwin  gets  the  noted  Denmark  blood,  as  well  an 
a  dash  of  it  through  the  dam's  sire.  He  also  gets  the  Dave  Akin  cross  of  Thor- 
oughbred, a  well-known  "nick."  and  through  his  dam  a  John  Dillard  cross  equally 
valuable.  In  this  youngster  is  a  concentration  of  the  very  best  saddle  blood,  and 
through  excellent  specimens  of  the  breed.  A  fine  colt  was  looked  for  and  expecta- 
tions wore  fully  realized.    I  shall  not  attempt  a  description  here.    It  may  not  be 
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p<i6sible  for  every  breoiler  to  briug  furtL  a  &ire  ami  flam  of  so  much  oxrellpnce, 
liut  the  nearer  ho  approaches  it,  1  think,  the  more  prolitalile  will  bo  his  venture. 

Wo  liavo  hoard  of  nonie  fauciors  (locrying  tho  att<.«mj)t  tn  luaintain  a  rejfistcT  of 
saddle  homoa,  swniintc  to  beliovo  that  tho  start  for  a  jioditfri-o  registtT  nmst  be  by 
iinportafion  from  Bume  foreijirii  country.  Do  they  never  stop  tn  inquire  how  the 
broed.'i  wert>  ebtabli»he<l  in  snch  conntrieei'  Was  not  the  breed  of  Jersey  cjittle 
Taaiie  by  careful  selection  and  exclnsion  on  the  Cbatmel  loUuids?  Every  class 
BOiuewhere  must  have  some  bu<'1i  oriifiu. 

It  may  bo  said  though  that  scrutiny  of  pedigree  of  the  liest  suddlers  will  reveal 
iu  m<«t  ca.scti  that  the  blood  of  the  Thoroughbred  predoniinato«.  Bnt  while  tliis  in 
tmc.  a  breeder  could  make  no  {greater  mistake  thjm  t«)  siipp<jse  that  .iny  Thorough- 
bred will  do.  He  muat  look  for  hLs  blood,  and  he  will  find  that  it  is  in  the  l>egt 
form  in  the  veiu.i  of  the  sires  reeorde<l  in  the  register  of  the  American  .Saddle 
Ilor.-p  Bremler's  Association.  If  breeding  is  confined  to  such,  with  care  as  to 
Holeoting  imlividuality  as  well  as  prepotency,  the  future  is  safe.  This  course 
alone  will  enable  tls,  when  we  want  a  saddle  horse,  to  breed  one. 


FOtrSDATION  ST<^K. 

In  l.S!)l,  aft4T  t<rn  .years  of  careful  work,  the  Ainerican  Saddle  Ilorso 
Urppders"  Association  appointed  ii  oonimittoo  tci  report  u  revision  of 
the  foundation  stork  .ind  extension  and  tabulation  of  pedi{ri*eeH,  and 
to  comply  with  the  reroinniondatinns  niad«. 

The  li.st  ol  foundation  stock  of  this  absoeiutiun  was  revised  at  th<? 
uiectiu^  of  the  stocklioldei-s  in  April,  1902.  Soin»i  stallions  heretofore 
in  that  list  were  removed  and  given  numbers  in  Ihc  re^xistcr  for  the 
reason,  in  .Home  ease.s,  that  their  sires  had  been  admil led  to  the  list 
since  they  were  so  admitted;  in  other  cases  it  was  thought  that  soino 
of  them  had  not  a  sutliciont  ninnber  of  descendants  in  the  register  to 
entitle  them  to  Ik;  continued  in  the  list. 

After  revision,  tJje  list  stands  as  follows : 

Denmark  (Tlioronghbreil)  by  Imjv  Hflgeford. 

John  Dillard,  by  Indiun  Chief  (Canadian). 

Tom  Hal  (imported  fnna  Canada). 

CalwU's  Lexington,  by  Oist's  Black  Hawk  (Morgan). 

Coleman's  Eureka  (Thoroughbred  and  Morgan). 

Van  Meter's  Waxy  (Thoroughbred). 

Stum  p-The-Dealer  (Thoroughbred ) . 

Peter's  Haleorn. 

Davy  Crockett. 

Pat  Cleburne,  by  Denton's  Gray  Diomed. 

Pfitigrte*  of  Drnnuirk .  itc.  —  Rrport  of  fnmmiltee  on  extension  and  taliulntion  of 

To  the  Membert  of  ttte  American  SaiUUc  Ilorne  Breedcm''  Anaocuition. 

Ma.  PjtKSlbE.NT  A.ND  Of.nti.kjikn:  Your  committee  on  the  revision,  extension, 
and  tabulutinn  of  the  pedigrees  of  the  foundation  and  other  imjtortant  sires,  Vwgs 
to  !<iibmit  the  follownng  report: 

Iu  the  cT-se  of  Denmark,  it  was  deemed  advisable  to  pay  him  the  compliment  of 
extending  his  pedigree  to  the  sixth  generation.  In  all  instances  the  effort  to 
extend  to  the  fifth  generation  was  deemed  sufficient,  except  where  it  seemed  desir- 
able to  show  some  particular  bKxjd  lino. 
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Ill  b11  work,  clerical  and  other,  errors  will  creep  in,  au<l  this  is  the  explanation 
of  the  error  in  the  pedi|?reo  of  Dentaark  us  idxen  in  the  first  volnme  <if  the  re^ster 
of  this  asHociation.  The  correctly  tabu]at«<l  ponlifrree  of  Denmark  is  submitted 
withiint  comment,  the  committee  believing  that  the  heritage  of  fame  brought  this 
^eat  horse  by  his  posterity  coulil  not  be  brightened  by  any  mere  words. 

In  the  case  of  .Tohu  Dillard,  th  >  investigation  of  your  committee  leads  to  the 
conclusion  that  this  horse  was  sired  by  Canada  Chief,  and  it  is  recommende<l  that 
Canada  Chief  be  accepted  as  the  sire. 

Your  roumiitt«"e  wtis  able  to  add  but  little  to  the  pedigree,  but  it  i.s  ertended  on 
the  d.im'H  side  in  order  to  show  that  Lady  Jackson,  the  dam  of  .Toba  Dillard.  was 
out  of  a  daughter  of  Blackburn's  Whip,  and  he  was  by  Imp.  Whip,  and  ho  by 
Imp.  Saltram.  Now.  Imp.  Saltram  got  the  .Saltram  maro.  who  was  the  dam  of 
■Tenuy  Cockracy,  and  she  prtMluce<l  Bet.^ey  Harri-son  (dam  of  Denmark),  and 
Su.'<ett6,"  who  produced  Berthnne.  the  sire  of  Van  Meter's  Waxj'. 

In  the  case  of  Tom  Hal,  your  committee  i.i  nnablo  to  add  anything  to  what  has 
l)een  published  in  the  volumes  of  the  register. 

In  the  ca.se  of  Coleman's  Eureka  the  rao.st  puinst.-vkitig  investigation  fails  to 
onahlo  your  committee  to  add  anything  to  what  has  already  lieen  imblished. 

Van  Meter's  Waxy  is  nnijuestionably  a  Thorougbrcd  horse.  On  his  dam's  side, 
hoivever,  it  is  impofwitde  to  extend  the  i>edigree.  Mr.  Ben  F.  Van  Meter  endeav- 
ored to  aid  your  committee,  but  was  oidy  able  to  reaffirm  the  pedigree  as  given, 
and  a.strribe  the  inability  to  trace  it  out  on  the  dam's  side  to  the  same  short-sighted 
policy  that  seems  to  actnate  so.many  saddle-horse  men  at  the  i)resent  day  in  their 
carele.ssnesa  as  regards  peiligrees.  Mr.  Van  Meter  says  there  is  no  question  but  that 
Old  .Tenny  was  a  Thoroughbred  mare,  and  was  left  out  of  the  stndb(H>ks  with  so 
many  good  horses  at  the  time  Mr.  Bruce  was  compiling  it.  On  the  sire's  side  the 
pe<ligree  of  ^'an  Meter's  Waxy  is  most  interesting.  He  was  by  Berthnne  (Th.), 
who  was  ont  of  Snsette,  and  Susette  was  a  full  sister  to  Betsey  Harrison,  the  dam 
of  Denmark. 

Then  Berthnne  wa,s  sired  bySidi  Hamet.  whowas  by  Virginian,  who  was  by  Sir 
Archy;  antl  Sidi  Hamet  was  out  of  Lady  Burton,  who  was  also  by  Sir  Archy, 
Now,  Sir  Archy  was  by  Imp.  Diomed,  who  sired  Potomac-,  and  he  sired  Jenny 
Cockracy,  who  was  the  dam  of  Betsey  Harrison  and  Susette.  Another  interest- 
ing thing  is  that  Sidi  Hamet  (the  sire  of  Berthnne)  was  out  of  Lady  Burton,  and 
she  was  ont  of  Sultana,  who  was  by  Black  Sultan  (known  as  the  JeflEersirm  Barb 
horse),  and  out  of  the  Jefferson  Barb  mare. 

Of  these  two  Barbs,  the  American  studbook  says,  in  8nbst4ince:  ".S<'nt  as  a 
present  from  the  Bry  of  Tunis  by  the  haud  of  his  amljassador.  Melli  Melli,  in  the 
year  l."SO((.  to  His  Excelleni-y  Thomas  .lefforson,  then  President  of  the  United 
States,  and  assured  by  the  said  ambassador  to  be  two  of  the  highest -breil  horses  in 
that  country,  and  si'locted  at  very  considerable  expense  and  with  great  care  as  a 
present  worthy  of  his  ai-ccptance.  They  were  sold  for  the  lienefit  of  the  United 
States  after  the  departure  of  MeUi  Melli." 

Among  others,  the  .lefferson  Barb  mare  produced  a  filly  by  Black  Sultan,  called 
"  Sultana,"  who  was  the  dam  of  Lady  Burton  by  Sir  Archy,  one  of  the  lK>st  brood 
marcs  this  country  has  ever  produced.  As  has  iK'en  said,  this  Lady  Bnrt<m  was 
the  dam  f>f  Sidi  Hamet,  who  got  Berthnne,  and  he  sired  Van  Meter's  Waxy. 

Your  committe<'  is  nnablo  to  add  anything  to  the  history  already  i)nblishe<l  of 
Calwdl's  Lexington. 

Stump-The-Dealer  is  ai  Thoroughbred.  re<"orde(i  in  the  American  studlxiok,  atid 
his  tabulated  pedigree  is  herewith  submitted.     Ho  was  by  Imp.  Brj'an  O'LjTin, 

"Tills  name  is  siwUed  both  "  Susette "  and  "Suzette"  in  the  Register  (Vol,  IV), 
but  the  first  methml  prevails  and  is  adopted  here. — Ed. 
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whowas  bjr  A«toii.  whowiis  by  Saltmin.  Nnw.Saltrain  siml  tho  Saltram  niaro, 
and  she  prwlnceil  Betsy  Haxall.  wlio  pivHlnceil  Aratms,  and  ho  sired  Betsey  Har- 
rison (the  dnin  of  Denmark)  and  Susatte  (tho  dam  of  Berthnne,  who  got  Van 
Meter's  Waxy). 

The  Saltram  mare  was  also  the  dam  of  Jenny  Cockracy,  who  produced  Betsey 
Harrison  and  Snsette. 

Then  Stnmp-The-Dealer  was  ont  of  the  Grey  Diomed  mare,  who  was  by  Grey 
Diomed.  and  he  l>y  Imp.  Diomed.  Now,  it  will  In?  rememljered  that  Imp. 
Diometl  Rot  Sir  Arehey.  to  whom  Berthnne,  the  sire  of  Viin  Meter's  Waxy,  twice 
traces.  And  also  Imp.  Diomed  Kot  Potomftc.  who  sired  Jennie  Cookraey,  who  was 
the  dam  of  l>oth  Betsey  Harrison  and  Susette. 

The  second  dam  of  Stnmp-The-Dealer  was  by  Symmes's  Wildair,  who  sired  the 
dam  <if  the  Saltram  mare,  and  also  sired  Director,  who  sired  Aratns,  and  be  sired 
both  Betsey  Harrison  and  Snsette. 

To  the  personal  hwtorj"  of  Stnmp-The-Dealer.  your  committee  is  able  only  t« 
add  that  he  was  owned  and  ran  in  Tenne.-5see,  and  his  dam  was  owned  by  Colonel 
Alston,  of  South  Carolina. 

Peter's  Halcorn  was  by  Virjrinia  Halcorn,  who  was  by  Virginian,  who  was  by 
Sir  Archy;  and  so  H^ain  we  cat<'h  this  blood.  His  pedigree  i.s  extended  on  the 
sire's  side  to  "the  fifth  generation  for  the  pnrpi:ise  of  showintf  this  cross.  No 
information  in  relation  to  his  dam  was  obtainable. 

David  CASTLiaJAN, 
William  A.  Gaink, 
I,  B.  Nai.l, 

Committee, 


/Imp.  Bedguford. 


FQiL-wU-Puta 


Mlsa  Craigio . 


Pedigree  of  Denmark. 

(8IrPet..T ffif.lte'-' 

[MiBsHorvey. 


(Haphazard 


tPnuUlon. 


[Mi-H.  Bariiet  . 


(Orvillo . 


IEcHpso. 
Clio. 
TP.»  fPot-tt-OB. 

^"y iMarin. 
Dau«ht«r {Ht.iket. 

fKint:  KurKUs. 

■1=-Iina tete. 


IBenninicbrooKli  - 


[MarrhlouGisR. 


etaeyBnrri'ou. 


Aratns. 


(Lur..b.r l^rZfZ'^"- 

lEdu..s.Mare {l^;^7;>r.^.^'■^-■ 


iDuuttlitiT. 

I  Sir  Peter  Toiizlo. 

1  Matron. 


Jonny  Cockracy. 


ilmii.  Kir  )Tarry . 
SallminMare .._ _.... 
(Timolfmu'»tiam.>  jDBnurhter. 

jI-P- "--■«» |S«Tj?^toJnn„. 

"'•''''''y    {Nal^y^licCiiUock 

Snltrain  Mare  . . . .  J'""-  8»ltram { vi^.' 

(Timoloon-.dam  )|DauKh tor {^"Stor.' 


Putoraar 


('•Wildair. 


I  Tho  following  hithcilo  iinpiiblislii'd  fotnmimicat.ion  of  the  distin- 
guished writer,  Ji>hn  II.  Wiilhtco,  will  donbtle.'^H  nttrnfl;  widespread 
attention,  even  fi-i>iii  thos*^'  wlmdo  not  jiltujjctliei- aj;ree  witfi  his  views. 
Mr.  Wallace's  main  point  ajipeiirs  to  l>e  that  no  inalter  what  made 
tlic  prime  elements  of  the  Anioricau  Saddle  Horse  of  to-day,  it  was  noli 
the  Thoroughbred.     I   take  tlie  oppu.site  view  from   this,  and  I  do  so 
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from  an  experience  in  tho  making  of  the  type  of  the  American  Saddle 
Horse,  going  generations  back  of  the  formal  and  systematic  effort  to 
form  that  type  under  Standard  test.  And  I  have  memories  in  rela- 
tion to  this  subject,  gathered  in  touch  with  horsemen  who,  before  my 
early  days,  knew  of  Kentucky's  association  with  this  order  of  horse 
and  never  thought  of  it  separate  from  the  Thoi-ouglxbred. 

The  Thoroughbred  runner  can  assuredly  do  nothing  but  run ;  but 
his  stock  grafted  on  other  stock  has  prodoeed  many  of  the  best  repre- 
sentations of  the  American  "Standard  horse"  ami  lies  at  the  very 
foundation  of  the  American  Saddle  Horse.  With  Mr.  Wallace's  views 
as  to  the  foundation  of  the  Tlioroughbrod  we  have  no  concern  in 
respect  of  this  article.  It  will  not  do,  however,  to  confuse  tho  saddle 
horse  of  ancient  times  with  the  beautifully  finished  product  which 
baa  resulted  from  scientific  breeding. 

I  have  no  theories  on  this  subject  originating  apart  from  what  I 
have  just  stated.  I  but  know  of  the  facts  as  here  I  have  found  them, 
and  if  the  theory  and  the  fact  disagree,  so  much  the  jvorse  for  the 
theory.  It  is  not  necessary  to  go  into  ancient  history  to  learn  of  the 
controlling  blood  in  our  present-daj-  typical  American  Saddle  Horse. 
It  is  the  plain  truth,  not  to  be  lost  sight  of,  that  he  is  the  product  of 
breeding  of  the  selection,  generation  after  generation,  of  the  fittest 
for  the  purpose  in  mind,  just,  for  instance,  as  is  the  English  hunter. 
Every  source  of  supply  of  material  helpful  to  the  end  sought  has  been 
drawn  upon.  Do  away  with  this  principle  of  selection,  bj-  Avhich  it  is 
insured  that  tho  power  of  the  fittest  counts  immediately  and  without 
waste,  and  the  intelligence  of  the  guiding  hand  that  goes  with  it,  and 
there  is  revei-sion. 

Tho  following  is  the  letter  from  John  II.  Wallace: 

New  York.  Lh'ccmlier  13, 1S05. 
Gen.  John  B.  Castleman, 

Loitisville,  Ky. 

My  Drar  Sir:  Yottr  welcome  letter,  with  the  first  and  Bec-oncl  volumes  of  the 
American  Saddle  Horse  Register,  came  safely  to  hand  last  week.  These  volnmes 
of  the  register  make  it  evident  that  the  movement  to  establish  the  American  Sad- 
dle Horse  as  a  breed  has  been  snccessfnlly  inaragnrated,  and  if  intelligently  car- 
ried forward  will  end  in  the  achiereinent  of  the  object  in  view.  To  this  end  I 
will  gladly  give  yon  any  assistance  in  my  power. 

A  hasty  examination  of  these  volumes  suggests  two  or  three  points  that  I  will 
here  mention  withbut  further  comment. 

First.  Why  are  the  animals  selected  as  your  fonndation  stock  prac-tically  limited 
to  the  State  of  Kentucky?  It  is  certainly  true  that  the  States  of  Ohio,  Indiana .  nnd 
Tennessee,  to  say  nothing  of  some  others,  alwnnd  in  old  strains  of  packers  that  might 
be  included.  Second.  Why  have  we  not  something  of  the  origin  and  liist^ry  of 
Cockspur.  the  sire  of  the  dam  of  Gaines's  Denmark  and  the  sire  of  the  gi-aiidam  of 
John  Dillanl?  It  was  his  blood  that  mmle  the  Denmarks  a  family  of  saddlers 
instead  of  runners,  and  I  think  he  was  the  sire  of  the  grandam  inxterul  of  the 
grwit-grandam.  as  yon  have  it,  in  John  Dillard's  pedigree.  Third.  Some  i*iity  or 
more  years  ago  it  liecame  a  common  practice  to  speak  of  every  pacer  as  a  Cana- 
dian, and  of  every  good  shapely  horse,  when  nothing  was  known  of  his  breeding, 
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ilhoTrmifhhred.  Uufortiinat*]y  thi«  kind  nf  funtastic  history  and  genealogj' 
prevalent,  and  ii*  to  In?  fonnd  in  jtrpaUr  or  less  measure  in  sumt'  of  yo\ir 

indation  stock.  Yon  can  rest  afisarcd  that  we  are  not  indebted  tn  cither  tho 
'Canadian  or  tlie  Thoroughbred  for  any  nf  tho  canential  fai.-.tors  going  t<>  make  up 
the  Aincriciiu  Saddle  Borne. 

For  the  pa.st  year  I  hiivo  been  devoting  a  (jreat  d*ol  of  time  to  the  hist<^>ry  and 

cteristics  of  thi>  Amerii-an  hi.irses  of  tho  oolonial  period.     ThwiC  Te»i*rche8 

I  not  been  restricted  to  one  or  two  colonit.s.  hut  they  have  been  extended  to 

Ion  the  Atlantic  coast,  except  South  Camlina.  This  is  a  field  of  c.tploraHon 
Sat  I  think  i.s  entirely  new  in  hor»e  history,  and  it  eitpndH  from  the  first  arrivals 
!»f  horsi-ii  in  tlio  different  colonies  up  tu  the  war  of  the  Revolution.   All  the  horses 

1  all  tlie  colonies  were  brought  from  England,  excnpt  those  ni  New  Netherlaiids 

KNew  York)  and  two.  or  ijo.s.sibly  throe,  ghiploafls  that  were  landed  in  Salem. 

loss.,  from  Utrecht,  in  Holland.    These  Dutch  horses  were  larger  and  stouter 

ban  the  English  horses,  some  of  the  largest  ones  re,-u'hing  13  hands,  and  sold  for 

Bcher  prices  on  account  of  their  greater  strength,  but  they  were  not  so  highly 
prii«d  for  the  saddle.    They  were  not  pat-ers. 

From  the  beginning  it  wa.t  the  cnstoin  in  all  colonies  to  bramd  the  young  stock 
in  tho  spring  and  turn  thoui  out  to  find  their  own  living  till  aiittuun  drove  them 
home.  In  the  first  half  of  the  last  centary  newspapers,  so  call(?d.  were  established 
in  many  of  the  colonies,  and  one  of  their  chief  sources  of  advertising  parronago 
was  for  horses  "  strayed  or  stolen"  or  '■  taken  nj)."  In  these  advertisements  the 
age.  sex,  color,  size,  gait,  and  brand  were  generally  given,  and  thus  by  taking  a 
file  of  one  of  these  papers  and  carefully  collating  all  the  p<.>ints  here  indicated  for 
a  given  period,  we  have  Hufficient  data  upon  which  to  strike  a  safe  average  as  to 
height,  color,  and  habit  of  action.  In  Penn.sylvania  nearly  all  wen-  pai^crs  and 
gave  the  lowest  average  in  size.  In  Virginia  alxjut  two-thirda  were i)a<ers,  with 
next  lowest  average  in  size.  In  the  New  England  colonies  the  average  of  ])acers 
was  alx.iut  the  s;vme  as  in  Virginia,  with  an  average  of  height  somewhat  greater, 
showing  the  influence  of  commingling  with  Dutch  blood.  Alxnit  the  time  of  the 
Revolution  the  Dutch  horsiw  of  New  York  still  maintained  their  preeminence  in 
size,  bnt  in  cro.-sing  with  the  English  horses  to  get  tfaesatldle  gaits  nearly  or  quite 
one-hulf  of  them  had  become  pa<^-urs.  It  may  lie  remarked  tliat  between  the  earlier 
and  later  observations  there  was  a  steady  increase  of  size,  rising  from  alxtut  13  to 
14  hands,  resulting  from  more  careful  8«;lection  and  backe<l  up  by  colonial  regu- 
lations, forfeiting  to  the  finder  any  stallion  colt  of  two  years  or  upward  fonud 
running  at  large. 

In  1065  Governor  Nichols,  the  first  English  governor  of  New  York.  establisbe<l 
the  Newmarket  course  on  Hempstead  Plains.  Long  Island,  jirnl  provide<l  for  meet- 
ings there  every  year.  This  was  the  first  regularly  organized  racing  in  tliis 
coiintrj'.  and  it  was  kept  up,  spring  ami  fall,  with  some  intervals,  for  more  than 
a  hundred  years.  Virginia  had  Ineen  nu-ing  before  this,  but  I  think  there  was  no 
organized  racing  there  till  a  few  years  later.  The  distance  for  the  best  purse  on 
the  Long  I.slanil  conrs<>  was  two  mUes  in  heats,  and  the  distance  at  the  Virginia 
meetings  varieil  from  one  to  four  mile  heats.  Now,  all  this  was  going  on  for 
m-arly  or  quite  oVie  hnndretl  years  Iw fore  the  first  English  "  TliorotighVired,"  as 
we  call  them,  was  brought  to  this  cojmtry.  Up  to  tho  year  1;.jO  the  fingers  on 
one  hand  would  cover  all  the  Thoroughbred  horses  that  liad  been  brought  to  this 
i-ouufry. 

They  were  the  ancestors  of  tho  American  Saddle  Horse  that  ran  these  races,  iujd 
Ihi-y  were  brought  to  this  country  before  there  was  any  infusion  of  Sswa^'enic 
blood  into  the  English  saddle  horse.  It  is  historically  certain  that  the  satldle 
horsps  of  tlu^  middle  of  the  twelfth  century  ridden  by  the  nobility  and  gentry  of 
that  day  were  pacers.     The  trott4.>rs  were  assigned  to  tlieir  esquires  and  other 
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atrendants.  This  is  f  he  historiciil  pedigree  of  onr  American  Saddle  Horse,  and  I 
cuin  se-.;  no  reason,  to  \h-  awbanied  of  it.  Those  English  siuldle  rnares  that  could 
rnn  as  well  as  jwice  fast  were  the  real  fonudation  of  the  English  race  horse,  jnst 
as  their  descendants  of  a  later  date  were  the  real  fonndation  of  tlie  American 
race  horse. 

•  •  •  »  •  »  • 

When  I  commencetl  to  think  and  write  abont  the  horse  iifty  years  ago,  like  all 
other  beginners  of  that  day.  I  was  as  wild  as  a  hawk.  I  was  terribly  afflicted 
with  the  parrot  cry  of  that  age,  that  the  way  to  improve  the  horse  or  any  other 
domestic  animal  was  to  "  breed  np,"  and  I  never  got  clear  of  my  affliction  till  I 
sat  down  to  the  study  of  great  collections  of  facts.  It  did  not  then  taki'  ine  long  to 
leani  that  more  "  breeding  np  "  was  a  ilolni^ion  and  a  hnmbng,  and  llmt  the  true 
way  to  br(>ed  was  to  go  to  the  horse  that  possessed  the  quiilifie.''  and  could  do  what 
I  WBnfe<l  my  colt  to  possess  and  do.  In  otlier  words,  [adopt]  the  simple  formula 
that  •■  like  begets  like."  In  looking  back  over  the  acts  of  a  long  life,  I  think  if  I 
have  done  anj-thing  that  may  live  after  me,  it  is  the  jiromulgation  and  support  of 
this  great  central  truth  as  applied  tfl  lireeding  horses.  It  met  with  much  and  bit- 
ter opposition  for  a  long  time,  but  it  has  now  become  "  the  law  of  the  liind." 

Col.  M.  Ijowis  Clurk,  breeder  of  tlie  Thoroughbred  and  a  great  eqtios- 
trian  and  accomplislipd  liorsi-nKin,  writin;^  in  De(»enil)er,  lSt)7,  in  the 
IJrci'der's  (iazcttc,  usct!  tlif  fullowiny  lan|j;nage; 

The  intelligent  student  of  breeding  first  selects,  by  careful  analysis  of  the  stnd 
bixik  and  racing  reoord.  the  different  families  of  bloml  he  desires  to  make,  and 
then  seeks  by  individuiil  study  to  remedy  the  defects  in  confonnatiou  of  the  one 
by  the  qualities  presented  by  the  other.  A  ride  in  the  jiark  of  a  few  miles  for 
pleasure  is  one  thing  and  a  seat  in  the  swldle  from  snnrise  to  sunset  is  another. 
The  park  rider  accepts  the  dictates  of  fashion  because  it  is  s<i,  while  the  latter 
from  necessity  seeks  to  discover  and  enjoy  what  is  proved  to  bo  a  comfort  to  the 
rider  and  lea.st  discomfort  of  fatigue  to  the  horse.  Nature  and  science  both 
suggest  that  in  agricnltuce,  as  well  as  in  other  pursuit*,  there  should  be  some 
diversity  of  croj)9— some  change  or  rest.     •    •    • 

Few  travelers  going  a  distance  but  would  thoroughly  appreciate  the  comfort 
derived  from  using  the  educated  widdle  hfirse;  and  by  tliut  is  meant  a  thoroughly 
trained  one,  lapaWe  of  chanying  at  the  will  of  tlio  rider  to  au.v  desired  gait,  com- 
mencing with  a  square  walk,  going  into  tbo  ruu-and-walk.  or  fox  trot,  then  into 
the  trot,  changing  into  a  canter,  and  going  by  a  gentle  pressure  of  the  bit  into  a 
rack.  The  latter  is  an  essentially  made  gat<».  though  seemiTigly  transmissible  in 
the  present  time  from  different  familieji  that  for  many  years  have  l)een  inV>red 
and  to  which  the  work  of  education  seems  to  be  but  little  work  and  entirely  a 
pleasure. 

Of  course,  with  the  work  of  years,  it  was  marvelous  to  note  what  iH-rfection 
was  reached,  and  the  traveler  through  Kentucky  and  Tennessee  on  the  county 
court  days  wi>uld  sei>  hundreds  of  these  gaited  horses  hit<'h<'d  around  the  court- 
house, and  the  encouragement  of  this  industry  was  coexistent  with  that  of  the 
liamcHS  hf)r8e.  Wherein  the  superiority  of  the  guited  saddle  horse  over  what  is 
calli-d  thi'  "park,  or  Eastern  horse."  is  simply  that  the  trained  sjvddle  horse,  at 
the  will  of  the  rider,  can  do  all  that  the  other  can  do  and  more,  insuring  comfort 
and  easi5  to  the  rider  and  rest  to  himself  by  reason  of  the  change  in  gaits,  while 
the  other  horse  has  but  the  walk,  trot,  and  center  or  run.  and  can  do  none  of  the 
easy  gaits  of  th(<  traiinKl  saddler.  It  is  well  tii  remember  that  in  the  development 
of  the  traineil  educated  horse  the  dilTef cut  gaits  are  simply  accomplishments  to 
be  used  fit  the  will  of  the  rider  and  are  not  obtrusive  in  any  way— simply  an 
ability  to  bo  called  ou  when  desired.    Our  sons  aud  daughters  are  taught  many 
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ccomplisliinents  before  they  are  siipposed  to  be  finishetl  in  their  education — 

fcoinplishments  which  many  of  them  never  nse  after  they  conijilete  their  «?diioa- 

jon.  bnt  are  still  c^jwible  of  exercising  at  will.     To  snm  it  all  up  thi>  high-bred 

lited  saddle  horses  of  Kentticky  and  Tennossee  furnish  to  the  lover  of  euch  eier- 

ase  a  perf«;t  tyi'*'-  which  has  been  the  resnlt  of  carefnl  study  stimnlated  by 

aecessity.  and  a  resnlt  obtained  only  by  scientific  breeding,  which  has  produced 

;  intelligence  that  can  be  tanght  anything.    In  case  the  rider  does  not  des-ire  to 

I  advantage  of  the  horso's  education,  then  his  own  judgment  can  nse  the  gaits 


In  giving  yon  the  higbest  degree  and  development  of  the  waddle  horse  .lud  of 
ii*  ac<x)mplishmentfl.  in  each  of  which  he  is  distinctively  superior,  we  will  still 
pcling  to  a  deep-seated  belief,  borne  out  by  facts  and  without  iirejudicc,  that  it  is  a 
distinct  typo  that  has  evolved  &s  the  resnlt  of  a  necessity.  The  combined  saddle 
and  harness  horse  of  intelligence,  conrage,  and  gentleness  for  general  ntility  ia 
really  two  horses  in  one,  and  ia  the  natural  resjilt  of  breeding,  companionship, 
and  careful  training.  It  tak«*  a  few  generHtiona  to  fnnuHli  a  satisfactory  resnlt 
in  any  line  of  breeding,  and  therefore  this  carefully  selected  type  is  e«inal  to 
responiribility,  s;ife  in  ;u-ci<lent,  and  a  gentleman  in  his  manners,  Iwing  educated, 
and  having  graduated  with  all  the  accomplishment.s.  Just  ItHjk  over  a  blue-grass 
wiMj<lland  jiasture,  and  see  a  lot  of  these  well-bred  youngsters  in  their  play. 
Beauty,  style,  and  action  are  comVrined  with  courage  and  intelligence,  and  it  takes 
but  little  schooling  to  make  them  illustrate  thoroughly  that  they  are  the  standard 
of  the  horse  that  will  carry  weight  and  go  a  distance. 

I      A  brecilcr,  contribiitiiifr  to  tlu-  third  v«»lnnnA  uf  llic  American  Saddle 
'Horse  Rogister,  and  writing  of  the  Aiiieiican  Saddle  Ilor.so,  8a3-.s: 

The  first  requisite  to  be  considered  in  a  saddle  horse  is  the  quality  of  Ix-iug  sure- 
Kooted;  the  second,  that  of  a  kind  disjMisition  conpled  with  a  K(w«i  month;  third, 
Pcrmrage  and  ambition;  fourth,  the  coiiforuiution  of  a  weight  carrier;  fifth,  gaits 
anil  maimers.     Neither  the  first  fiuiilification  nor  the  order  in  which  it  is  placed 
will  be  disputed.     No  stumbling  horse  shonld  ever  be  mounted.     Almost  every 
lerson  who  has  seen  a  hor.se  knows  the  meaning  of  a  kind  disposition  to  a  certain 
stent,  and  none  can  jiossibly  appreciate  it  more  than  a  rider.     The  saddle  horse 
bhnnld  by  all  means  have  a  level  head,  and  no  one  thing  has  tendency  to  prixluce 
this  more  tluin  a  gfiod  mouth.     When  ('.r-iwing  in  the  reins  on  a  start,  there 
should  be  a  perceiitible  yielding  of  the  lf)wer  .law,  followed  by  a  steady  pressure 
willingly  given  in  such  a  way  that  the  rider  may  at  all  times  "  feel ''  the  horse's 
jjnonth.  and  the  absence  of  a  desin.'  to  pull  or  lug  should  1m-  marked.     The  mouth 
I  many  times  the  root  of  all  evil,  and  the  thought  of  it«  influence  upon  the  horse's 
isp)sitioji  shonld  never  leave  the  rider's  mind. 
In  explanation  of  the  third  qualification:  By  courage  is  meant  spirit,  plnck,  and 
"endurance;  a  desire  to  go  just  as  fiu^t  as  the  rider  may  vriah  and  no  faster,  and 
this  without  encouragement  from  whip  or  spur.     The  ability  to  do  this  is  possessed 

tjby  all  educati'il  saddlers  as  they  learn  to  know  their  rider's  silent  signal. 
I    Fourth,  to  curry  weight  a  hor-'C  must  fiosscss  a  strong  level  biick.     He  must  be 
closely  conpled,  legs  well  uiuscled,  oblique  shoulders,  the  hind  quarti'r   heavy, 
•with  tail  set  on  well  nji.     A  horse  with  a  gmjd  buck  rarely  exceetls  1  inch  higher 
•t  the  withers  than  at  the  quarters.    To  nse  «  common  phrase,  his  outline  shotild 
lie  that  of  a  big  little  horse. 
Fifth,  there  ^vill  always  l)e  a  diflference  of  opinion  as  tf)  the  order  in  which  the 
v'laiit  two  qualifications  have  been  given.    Many  will  contend  that  the  manner  in 
^Kwhich  the  horse  performs  at  the  different  gaits  should  be  considered  liefore  the 
horse  as  an  indi\ndnal.     The  all-day-aiid-all-week  rider  will  first  l<Kik  at  the  horse 
in  reix>BO,     Conformation  being  first  acceptable,  each  gait   must  be  well  defined 
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and  willingly  performed,  the  general  manner  being  marked  with  dash  and  bold- 
ness. The  single  foot,  or  rack,  shonld  not  have  the  side  motion  in  either  feet,  legs, 
or  body.  The  trot  shonld  be  springy  and  even,  with  plenty  of  knee  action,  but  not 
too  high.  The  canter  shonld  be  slow,  with  no  increasing  speed,  and  the  horse  be 
tanght  to  lead  with  either  leg  at  the  command.  The  flat^ooted  walk  should  be 
reasonably  fast  with  no  amble  or  swing  of  body.  The  running  walk,  or  fox  trot, 
shonld  be  equal  to  5  miles  an  hour.  These  requisites  are  found  in  the  American 
Saddle  Horse  to  a  degree  not  possessed  by  any  other  horse  in  the  world. 

The  Thoroughbred  is  not  and  can  not  Ije  made  a  good  saddle  horse. 
His  action  is  different  from  that  of  the  saddle  horse;  his  stride  is  not 
easy,  his  temper  is  often  objectionable,  but  by  proper  selection  there 
has  been  produced  ia  the  family  of  American  saddle  horses  the  most 
desirable  characteristics  of  the  Thoroughbred.  We  have,  in  addition 
to  the  finish  and  courage,  his  ear,  his  eye,  his  shoulder,  his  coupling, 
his  clean,  hard  legs. 

The  Breeder's  Gazette  says : 

Rarely  is  a  caee  more  tersely  and  convincingly  stated  than'  in  this  indictment 
against  the  Thoroughbred  as  a  saddle  horse,  made  public  by  Charles  L.  Bailey, 
whose  winnings  of  premiums  with  saddle  horses  at  the  prominent  Western  and 
Eastern  shows  claases  him  as  one  of  the  most  successful  saddle-horse  educators 
in  the  country: 

"Much  was  said  and  written  about  fixing  the  type  of  saddle  horses  in  the 
National  Horse  Show  last  fall,  many  contending  that  the  English  expert  had 
thrown  no  light  npon  the  subject  by  his  awards  at  the  Garden.  Rider  and  Driver 
quoted  the  Englishman  as  leaning  toward  the  Thoroughbred  as  the  best  type,  but 
since  it  takes  many  other  qualities,  characteristics,  and  gn'aces  besides  conforma- 
tion to  round  out  the  saddle  horse,  the  query  becomes  pertinent.  Can  these  be 
found  in  the  Thoroughbred?    My  answer  is.  No.    And  for  many  reasons: 

"First,  he  is  too  hot  of  temper,  having  since  his  creation  been  trained  and 
taught  to  do  but  one  thing — that  is,  go  (run) ;  therefore,  under  restraint  he  frete, 
fumes,  yaws  his  head;  then  one's  ride  for  pleasure  or  exercise  becomes  a  work  of 
labor. 

' '  Second,  the  Thoroughbred  fills  the  eye  to  look  at  from  the  ground;  on  his  back 
he  is  all  wrong.  His  neck  is  rigid  and  can  not  be  flexed  into  good  form;  as  a  rule 
he  is  higher  over  the  hips  than  over  the  withers,  which  gives  the  rider  a  sense  of 
pitching  forward  or  riding  down  hill,  as  it  were.  He  has  but  little  flexion  of  the 
knee  and  hock,  and  this  close-to-the-gpround  action  on  the  walk  or  trot  causes  him 
to  trip  more  frequently  than  any  other  breed  of  horse.  In  a  life  experience  I  do 
not  recall  one  high-cla.S8  saddle  horse  that  was  strictly  a  Thoroughbred.  I  have 
bought  many  beautiful  specimens  of  the  Thoroughbred,  and  tried  faithfully  to 
develop  a  saddle  horse,  only  to  find  disastrous  failure  in  each  instance.  The  Ken- 
tucky brce<ler  long  ago  realized  that  the  Thoroughbred  horse  was  the  foundation 
from  which  to  build  for  fineness  of  head  and  neck,  obliquity  of  shoulders,  texture 
of  coat,  quality  of  bone,  and  fluted  leg.  And  while  retaining  these  qualities,  add 
to  them  a  higher  carriage  of  head,  more  action,  a  more  docile  temperament,  and 
from  this  idea  was  evolved  the  saddle-bred  horse  of  Kentucky.  There  is  no 
qtiostion  but  that  the  far-sightedness  of  the  Kentucky  breeder  produced  the  most 
beautiful  horse  known  in  all  the  world." 

This  comes  from  a  man  who  is  himself  a  breeder  of  Thoroughbreds,  and  there- 
fori'  no  possible  animus  can  be  charged.  It  is  merely  a  statement  of  f.Tcts  known 
to  every  man  who  has  taken  the  trouble  to  acquaint  himself  with  the  subject. 
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Rar.-Iy  has  stfch  snccMHa  att^mled  tho  efforts  of  lirecdi-rs  IkjubiI  totjptlier  in 
^enclH.ivnr  by  a  comin<»n  ideal  ns  lia«  cliiiri\ctf'rizo<l  tlw  work  cf  tli>'  orgaiiizcrl 
L'llers  of  tho  American  Safldlo  Horso.  All  this  tallc  oi  cat-'ililishint;  a  type  of 
^"^iddle  horse  in  this  conntry  is  mere  waste  of  words.  A  half  centnry  of  bri-eding 
fiir  a  specific:  pnrptise  has  alrea<],T  established  a  type.  Onr  Ixjst  markut-i  ywirs  ajro 
rBcr<Knize<I  that  tyjie.  and  lx>n(i;bt  it  at  the  highest  price  ever  iiaid  for  saddle 
borse.-!-  Only  those  who  coine  now  to  the  game,  or  a  few  Rip  Van  Winkles  in  I  he 
biJTSi.!  world,  are  nnaware  of  tliis  fact.  Mr.  Rniley  has  ample  reason  for  saying: 
"  I  (shall  continno  to  develop  and  pxhilnt  this  tyi>e;  it  dr>minat<«  the  show  ring, 
cirmntand.-;  the  top  price,  pves  satisfaction." 

The  oTijajiizers  of   the   Amerii-an  Saddle   Horso  Brretlers*  AsBocintion,  who. 
thnjiii^h  thick  and  thin  have  stood  out  stnrdily  for  the  t>7ie.  have  laid  users  of 
I  ..nddle  horses  under  a  burden  of  enduring  obliKation  to  them  for  their  systematic 
t»  to  preserve,  purify,  and  perfect  tho  Vdood  on  whii-h  this  great  horse,  the 
;  in  the  world  and  the  most  intelligent,  is  founded. 


THE  AMERICAN  SADDLE  H0R8E  A.S  A  CAVALRY  HORSE. 

'Flic  hisfdiy  of  <';ivnlry  service  .sbow.s  no  pjivalk*!  to  the  coiifinnons 
fast  niovcniont  of  tho  cav.iiry  under  Mnrgaii  aii<I  Fore.st,  and  tliis 
service  was  rendered  chiefly  by  the  Aiuorican  widdlo-brod  horso;  and 
Ihi.s  horse  of  sinjjtilar  beauty  and  smooth,  fast  walk  and  untiring 
lergy  f<too<l  the  terriijh'  fttrain  where  liorHCS  of  other  breeds  fiav( 

ty  nnder  test  of  great  inareh('s. 

It  was  not  nnu.sual  (o  have  these  widdle-bred  hnrse.s  last  thnmgh" 
the  four  years  of  ilic  (,'ivil  War,  and  it  is  a  notalde  faet  that  one  of 
the  great  progenitors  of  this  brood  of  horses,  Gaines's  Denmark, 
entered  the  Confederate  service  at  un  advanced  sige.  served  two  yeai-s 
with  hi.s  deseendantK  and  eolhiteral  horse  kin,  sotting  his  numerous 
offspring  an  example  of  courage  aud  endiiraure,  returning  in  180.5  to 
his  original  owner,  honorably  discharged  as  a  soldier,  and  resumed 
hi.s  domestic  duties. 

And  tlR-  gi'eat  lior^c  John  Dillard,  anoilier  foundation  sire  of  the 
breed  of  the  Amurlcan  Saddle  Horse,  did  similar  service  between  IsC] 
and  I8O0,  sharing  with  Gaines's  Denmark  the  honor  of  lea<ler8liii>  and 
example  and  eoniradeship,  as  he  .sor\e<l  in  eamp,  on  luird  marehes, 
antl  in  battle,  and  wlien  tlie  war  was  ended  resumed  liis  duties  in 
developing  the  great  famil.v  of  which  he  was  an  ancestor.     Wallace, 

far  back  as  five  years  ago,  accredited  twenty  liorses  Iji  the  2.30  list 

long  the  Standard  (trotting)  horses  of  the  country  to  ibtms  sired 
by  John  Dillard. 

A  visit  a  year  ago  to  my  farm  by  a  representjitive  of  a  European 
government  for  the  purpose  of  getting  infornialion  in  respect  of 
breeding  eavaby  horses  led  me  to  emphasize  the  unequaled  merits  of 
the  horse  wfurs<3  four  years  of  service  in  war  Iiad  proven  liim  to  l)e  the 
great  cavaii'y  horse  of  the  world. 

Uut  this  horse  can  not  be  bought  for  the  vei*}'  small  price  which  imr 
Government  limits,  ami  which  limit  provides  a  horse  jxissessing  the 
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governmental  n'qniremonts  as  to  i*izc  and  color  and  soundness,  yet 
our  (ioverniiient  jtveseriljos  nothiug  as  to  movement  and  breeding 
and  conHequont  endurance. 

Gen.  Basil  W.  Duke,  one  of  the  most  distinguished  cavalry  ollicers 
of  the  Civil  War,  says,  in  a  letttM-  to  the  Breeder's  Gazette,  publishoti 
in  December,  1800,  the  following: 

I  very  cheerfully  comply  witli  yonr  request  that  I  shall  furnish  yon  an  opinion, 
preilicate'l  on  actnal  olwerration  nnd  exi)erience,  of  the  value  of  the  American 
saddle-hrod  horse  for  military  and  especially  cavalry  service.  I  presume  yon 
mean  to  inclndo  in  this  term  all  horses  of  the  wvmo  character — that  is  to  say.  a, 
horse  priHluced  by  a  lar^e  infusion  of  Thoronghlired  blood  into  a  hardy  and  .serv- 
iceable inferior  stock,  whether  bred  in  Kentucky  or  elsewhere.  Many  such  horses, 
bred  in  Tennessee  and  other  States  south  of  the  Ohio,  were  used  by  tlie  Confeder- 
ntii  cavalry  duriuff  the  lat.'  Civil  War  and  largely  contributed  to  its  admittid 
efficiency;  but  it  will  not  be  denied,  I  l>elieve,  that  the  typo  had  reached  then  and 
retains  now  its  highest  excellence  in  Kentucky.  This  fact  is  due,  I  think,  to  two 
causes:  First,  to  the  wder  ramitication  of  Thoroughbred  bl<iod  in  Kentucky,  and 
secotKlly,  to  the  ^"eater  amount  of  care  in  breedinj? — the  intelligent  exporimeu'al 
method  on  which  all  improvement  in  breads  and  strains  iiltimately  depends — 
which  has  be<'n  systomatic^lly  practiced  in  Kentucky.    «    »    » 

If  I  l>e  correct  in  my  estimate  of  the  Thoroughbred,  then  it  imist  be  conceded 
that  the  nearer  he  approximates  him.  the  better  am^ther  horse;  will  1)p.  But  the 
Ki'ntncky  suddle-bred  horse  has  not  only  inherited  in  a  lary;e  measure  the  e.xcel- 
lenco  of  the  Thoroughbred  in  the  re-^p.'wts  to  which  I  have  calleil  attention,  but 
has  alsj  retained  certain  desirable  characteristics  which  have  more  peculiarly 
distin^^nishwl  the  hmnbler  strain  from  which  he  is  descended. 

The  Thoroughbred  hoi  s«i.  while  siweedy  and  in  certain  ways  aj^le.  is  not  ustially 
8(1  ciuick  on  his  feet  and  alert  and  adroit  iii  his  movements  as  are  the  best  sjieci- 
mens  of  the  inferior  breeils  wliich,  crossed  with  him,  have  iiroiluced  the  saildle 
horse. 

His  tremendous  stride  impairs  his  activity  to  some  e.xtent.  And  the  rea<1er 
should  dismiss  the  idea  that  when  '"inferior  breeds"' are  mentioned  in  this  con- 
nection, any  reference  is  meant  to  the  clumsier  and  coinmnu  stocks.  The  mater- 
nul  strains  of  the  saddle  horse  are  styled  "inferior"  chiefly  becanse,  as  has 
already  l)een  said,  they  were  unpedigro,  d;  and  also  because  they  posseas  in  a  less 
degree  the  qualities  which  have  onablt-d  the  Thoroughbre<l  to  win  on  the  turf. 
While  not  so  game  and  tireless  as  the  Thoroughbreil,  the.se  strains  nevertheless 
exhibit  wonderful  endnratice  under  the  saddle,  and  have  a  cat-like  quickness  and 
liimbleness  which  more  than  anything  else  contribute  to  form  the  jieculiar  gaits 
which  make  their  dijscemlent.s  so  valuable  for  the  sa<ldle.     »    »    • 

When  Morgan  marched  from  Si)arta  in  Angust,  IHilO,  to  surprise  a  garrison  at 
Gallatin,  he  accomplished  the  distance  of  fully  l»0  miles,  including  detours  mode 
to  c(mceul  his  route,  in  aliont  twenty-five  hours.  On  the  Ohio  raid,  after  more 
than  two  weeks  of  verj'  severe  previous  marching,  his  command,  then  about3,10() 
strong,  mari'hed  without  halting  from  SummausviUe.  Ind.,  to  a  point  28  mUes 
due  east  from  Cincinnati,  a  distance  whidi  may  fairly  be  estimated  at  04  miles. 
Tliis  march  was  accomplished  in  alniut  thirty-five  hours.  Many— indeed,  the 
greater  numluT — of  the  Kentucky  hors«'s  which  hiwl  started  on  the  raid  performed 
this  march  without  tiinching;  and  many  of  them  kept  on  to  Buftington,  someeven 
bearing  their  riders  across  the  Ohio  River  and  returning  to  tlie  Confederacy.  The 
horses  which  had  l)e.'n  impressiMl  in  Indiana  and  Ohio  failed  in  such  an  ordeal, 
never  tasting  more  than  a  day  or  two,  and  often  snccnmbing  after  a  ride  of  eight 
or  ten  hours.    •    *    • 
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W  The  sadille-bretl  liorse  is  very  valnablo  for  cavalry  Rerviop,  liecauBo  of  other 
■ea-sou.s  than  morrfy  his  sui>prior  powers  of  endnrance.  His  smoother  a<-tiou  and 
■Bsier  gaits  render  the  march  less  fatifoiing  to  the  rider;  ho  sncenmbs  less  readily 
feo  privations  and  exposures,  and  resjHjnds  more  cheerfully  to  kind  and  careful 
Prratment.  He  acquires  more  promptly  and  perfectly  the  drill  and  the  habits  of 
hhe  camp  and  march,  and  his  intelligence  and  courage  make  him  more  reliable  on 
hhe  field. 
I  PROPER  SIZE   FOR  THE  SADDLE  HORSE. 

I     I  have  felt  iinpelle<l  for  the  past  twelve  years  to  caution  my  as.so- 
Iciales  who  are  iiiti^rested  in  breetling  and  developing;  the  Anieriean 
[Saddle  Horse  not  to  bo  led  into  the  error  of  breeding  horses  too  larjjc 
[for  the  .saddle.     In  the  .selection  and  iid!ii*r(>iiei>  to  t\pe,  llie  averaj^e 
Uiei|;ht  of  tlio  American  .Saddle  Iior.se  is  aiiproxinuUcl}'  lo-iJ,  and  the 
BlverHge  weight  approximately  1,050,  and  he  ha.s  puduranee,  substance, 
■remarkable  intelliRenee,  courage,  and  docility.     I'nder  (he  .saddle,  in 
Iharness — used  in  either  eai)acity — lie  equally  adapts  iiiinself  (o  either 
[Borvice,  and  the  experience  of  tho_ Civil  War  demonstrated  that  no 
Ipavalr}-  horse  of  the  armies  of  the  world  has  ever  eqiiali'd  him  in 
fciidurance  and  movement.     It  is  iiol   tin.'  lai'ge  animal  of  any  kind, 
broni  the  highest  lo  the  lowest,  that  has  power  to  endure  mo.st.     By 
Tio  aruiy  standar<I  is  either  the  giant  or  the  dwarf,  either  the  large 
mau  or  the  small  man,  selected  to  endure  haril  8<'rvice.     The  large  ox 
incH  not  stand  loird  work  so  well  as  the  ox  of  medium  size.     The  largo 
'idog,  either  iu  the  cluise  or  in  the   fiehl,  is  not  preferred.     The  large 
mule  can  not  staiul  continu<nis  work  .so  well  iis  the  mule  of  average 
(height  and  w.-ight.     The  Shire  can   not  live  under  contitiuous  sti'ains 
Irthat  the  smaller  liorse  will  easily  statid.     The  Arabian  will  outlast 
[the  Perchenm;  the  great  performers  of  the  racing  turf  and  on  Iho 
Itrotting  turf  have  been  horses  of   medium  size.     Avery  small  per- 
centage of  the  gn>al  runners  or  of  the  great  ti'otlers  of  the  world  have 
pen  large.     AH  (ho  world  over  this  is  true.     Of  the  American  horses, 
may  mention  from  tlie  TIi<irouglibr<Mls,  hexinglon,  (Jrey  Eagle,  Wag- 
l^ner,  Aristides,  Kingston,   .Modesty,  l*'ireiizi,  Uvn  IJiiish,  Sir  Waller, 
IMirtliful,  Ogden,  Rus.sell,  and  nine-teuMis  of  all  the  great  rutiucrs, 
tall    utnler    15-2.       From    the    Stmidnrd   (tr(jlling)   horses   I    mention, 
'Rysdik's   Ilambletonian,    Flora   Temple,    (ioldstiiitli    Maid,    ])e.\ter, 
Kthau  Allen,  George  Wilkes,  Nancy  Hanks,  John  R.  <Tentry,  Robert 
.1.,  .lay-Eye-.See,   Kytlimie,  Tommy  Britton,  Dare  Devil,  Boreal,  Bo- 

»ralma,  Directum,  Ali.x,  Crt-seeus,  t>invard  Silxer,  Filatus,  Alice  Barnes, 
and  niDe-tenlhs  of  all  the  great  horses  of  the  world,  all  uiub-r  15-2. 
What  is  nee<led  is  good  conformation,  good  legs,  good  (emper.s. 
The  breeders  of  the  American  Saddle  Horse  ilo  not  insist  on  any  num- 
ber of  gaits.  They  care  not  whether  the  rider  prefers  luie  gait,  or  Jive. 
Tlieir  wish  is  to  furnish  the  hor.se  ami  not  to  direct  at  what  speed  or 
nl  which  gait  he  shall  be  ridden. 

Tlio  breeders  of  the  American  Saddle  Horse  do  not  desire  to  dis- 
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courage  others  in  their  preference  for  the  use  of  the  roiigh-ridiiig 
horse,  but  it  is  their  purpose  to  continue  the  development  of  the 
horse  of  unequaled  usefulness,  having  the  greater  variety  of  accom- 
plishment and  unparalleled  beauty,  whose  versatilitj-  is  shown  by 
power,  endurance,  and  truegail;  bj' his  winning  the  championships 
in  llie  hunter  classes;  bj-  his  winning  the  championships  in  the  plain 
or  tlircc-gaitcd  classes;  by  his  superior  qualities  as  a  harness  horse; 
and  by  his  readiness  always  to  be  made  use  of  at  anything,  from  going 
any  one  or  all  of  five  gaits  under  the  saddle  to  trotting  squarely  and 
at  a  good  pace,  and  often  with  great  speed,  to  harness.  And  even  the 
barbarous  practice  of  docking  his  tail  when  he  is  put  to  some  of 
these  uses,  eliminating  one  of  his  chief  ornaments  and  robbing  him 
of  the  God-given  power  of  self-defense,  does  not  destroy  his  match- 
less beauty  and  his  unequaled  grace. 


SHEEP  BANCHIXG  IX  THE  WESTERN  STATES. 


By  E.  V.  Wilcox,  Ph.  D.. 
Of  tite  Office  of  ExptTintent  SMtoii*. 

Tlie  extent,  and  importance  of  the  sheep  indnstiy  in  the  United 
Kfjitp.s  have  varied  from  time  to  time,  in  accordance  with  lhi»  price  of 
Wool,  mutton,  and  other  conditi<ins  necessar)-  to  the  snci-essful  and 
profitable  management  of  sheep.  According  to  the  returns  of  the  last 
census  there  arc  at  present  in  the  United  States  about  -tO.OCHi.OfKi 
sheep,  exclusive  of  lambs  under  one  year  of  ajte.  Montana  leads  with 
the  largest  nnmlx'r  of  sheep  in  any  one  State,  and  is  followed  by  New 
Mexico,  Wyoming,  Ohio,  Utah,  etc.  The  numl>ep  of  sheep  in  nine  of 
the  range  States  of  the  West  which  jwssoss  the  largest  nuinV)ers  of 
sheep  is  alxmt  22,tX)0,000,  or  somewhat  more  than  half  of  the  total 
in  the  cfnintry. 

The  management  of  sheep  under  range  conditions  is  totally  dilTei-ent 
from  that  a<l()pt.ed  in  the  Ea.stcrn  States.  In  the  first  place,  the  natural 
ctinditions  and  environment  in  the  Western  States  require  a  different 
system  of  management,  an<l  the  extensive  .scale  upon  which  the  sheep 
industry  is  conducted,  together  with  the  high  price  of  lalwr  and  the 
comparative  iuaccessibilitj"  of  some  of  the  larger  sheep  rangi^,  have 
rendfTe<l  ncces.«arj*  a  system  of  management  which  is  tolerably  uni- 
form throughout  the  Western  range  States  from  Mexico  to  Canada. 
While  the  genei-al  system  of  management  of  the  sheep  industry 
Ihroughout  the  Western  States  is  <iuito  uniform,  certain  dilTerences 
prevail  in  different  States  on  aeconntof  climaticand  other  conditions, 
and  these  will  l)e  bricflj"  noted  in  si>  far  as  they  are  of  imiwrtance  to 
this  discussion. 

LAMBINO. 

In  order  tti  give  a  de.Hcription  of  the  coui-se  of  operat  ions  cfinnected 
with  sheep  raising  throughout  the  year,  it  is  nece*.sary  to  choose  some 
point  in  the  cj'cle  as  a  beginning.  For  t  his  ]>uri)ose  the  lambing  season 
may  be  selected.  Tin;  proper  lambing  season  is  the  earliest  time  of 
yeur  at  which  suitable  climatic  and  feeding  conditions  may  l>e 
expectefl.  It  is  not  ilesirable  to  have  the  lHm1>s  I'ome  before  t  he  grass 
starts  in  the  spring,  for  tlie  i-eason  that  without  green  grjws  the  ewc-s 
might  not  give  sufheicnt  milk  for  the  rapid  and  vigorous  development 
of  the  lambs.  Thf  {wissibility  of  <'oId  rains  or  late  snowstorms  in  a 
Kerious  consideration  in  deteruiiuing  this  mutter.     The  prevalence  of 
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cold  windy  wcatli<Tdiiriiitrllu'  ficsl  mnulli  jifkT  the  birtli  of  tlio  laniha 
always  causes  a  inoni'  or  less  surious  loss  among  tho  lambs.  The 
actual  time  of  year  at  which  the  lambs  come  naturally  varies  accord- 
in<>;  to  the  latitude,  Ijcinpr  nnicii  earlier  in  Texas  than  in  Montana.  In 
the  latter  State  the  usual  lamhiny  season  is  the  month  of  May.  tjom^  , 
sheop  raisers  in  l\[ontnna  prefer  a  slightly  earlier  lambing  seasoi^Bl 
beginning  aboiit  tho  1.5th  of  April.  This  must  depend  upon  tho  aver- 
age climatic  euiiditions  of  <lilT<'rent  [larts  of  tho  State,  and  as  a  rnlg 
the  earlier  dat«  is  unsafe. 

At  lambing  time  a  large  nunilier  of  extra  nn:'n  must  be  hired,  sine 
the  bands  of  ewes  must  be  divicled  into  snuill  (locks  as  soon  as  tl 
lambs  have  been  dropped.     It  has  been  found  desiiable  to  put  tl 
older.  mor(>  experienced  herders  in  charge  of  lambing  pens,  as  mar 
complieatiDns  may  arise  which  demand  some  initiative  and  experienc 
(Ml  the  part  of  the  herder.     The  actual  details  of  lambing  niethods 
followed    in    different  parts  of   the   countiy  vary   greatly,  but   th^_ 
methods  practic<3<l  by  certain  of  the  more  successful  sheep  raisers  O^f 
Montana  may  l>e  selected  as  models.     As  soon  as  the  lambs  begin  to 
appear  a  night   herder  is  plac<*d  tn  charge  of  the  band,  in  onler 
nbs  which    may  b<;    bin-n    during   the   night   from    hei 
death  iiv  other  ewes  in  the  corral.     The  huiilis  are  immc- 
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prevent   lambs  which    may 

iramided  tt 

dialely  removed  from  the  corral  and  placed  in   individiml  lamijing 

pens  of  baixdy  sufficient  size  to  hold  the  ewo  and  her  lamb.     They 

are  kept  in  these  jiens  for  a  niiinbi'r  of  Imnrs  until  it.  appears  that  tij 

lamb  is  "owneil,"  or  "  mothen'd. 

During  the  daytime  a  lambing  wagon  constantly  follows  each  html 
ing  band,  and  the  young  lambs  and  their  mothers  are  jjlaced  in  sitia 
apart tiients  on  either  siile  of  the  lambing  wagon,  where  they  are  kept. 
until  the  wagon  is  full,  when  they  are  hauled  to  the  lambing  .she^f 
and  jjlaced  in  individual  lambing  pens.  Ewes  with  young  lambs  ar^^ 
maintained  for  the  first  few  tlays  in  small  bands  of  2.^  to  liMi,  usually 
called  latnbing  bands.  Each  of  these  bands  is  under  the  care  of 
liertler.  The  rea.son  for  keeping  the  ewes  in  such  small  bands  is 
make  sure  that  the  lambs  arc  owned  bj'  their  niolhers.  This  is 
exceedingly  important  part  of  .sheep  raising,  and  is  a  matter  that 
requires  the  careful  attention  of  conscientious  herders,  for  it  is  wel^_ 
known  that  if  a  ewe  acciflen tally  becomes  separated  from  her  lam^H 
after  24  hours  or  more  it  is  very  apt  to  forget  the  scent  of  tlie  hnid>, 
and  for  this  and  other  reasons  refuse  to  own  the  lamb  in  the  I'uturc. 
All  such  lambs  lieconie  "bums,"  in  tho  usnjd  hinguago  of  sheep 
herders,  and  must  be  taken  to  the  ranch  lioitse  and  l>rought  up  on 
bottles  (tv  allowe<l  to  liie.  The  loss  (jf  the  Isnubs  is  nut  tlu^  only  unfor- 
tunate feature  of  allowing  the  lamb  and  mother  to  become  separated, 
for  a  serious  condition  of  the  udder  may  develop  in  the  e\re  on 
account  of  the  unusual  anmunt  of  milk,  and  the  ewe  may  thus 
become  permanently  incapable  of  secreting  ndlk.     In  order  to  pre- 
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vent  the  soiiiirafioii  or  estniu-feiin-nt  of  ewes  ami  Iambs,  lht>  hor<lcr 
has  to  make  snn*  that  the  lamb  secuix-s  milk  at  reasonably  frequentr 
intervals  each  day  for  tlie  first  week  or  two.  If  any  tendency  Ir 
notiee«l  in  the  ewo  fo  disown  tlic  Iamb,  the  ewe  is  eaujfht  and  plaeed 
agaiu  in  an  individual  lambing  pen  with  her  lamb. 

Al  the  end  of  the  first  week  or  tt-n  days  the  small  lambintj  liands 
are  ;jrailuall\"  bronchi  togi'tln'r  until  a  band  of  fhe  usual  size — ubimt 
i.rjOO  to  :j,(KKi — is  formed.  The  lambs  are  now  ready  for  docking, 
castrating,  an<l  marking.  These  oj)eralion»  are  perfonned  at  the 
same  tinu*  and  with  great  rapidity.  Tin-  ewe  bands  with  their  lambs 
are  driven  into  a  corral,  usually  in  a  she<l,  where  they  maybe  easily 
uecared.  A  numlier  of  men  (four  to  eight)  are  required  for  maniiui- 
lating  the  ewes  and  seeuring  the  lambs  for  the  man  who  does  tlio 
doeking  and  castrating.  At  the  bands  of  expert  sheepmen  these- 
operations  re(|nire  so  little  time  that  1,000  lambs  maybe  docked,  cas- 
trated, marked  on  the  shoulder  with  paint  and  ou  the  ear  to  designate 
sex,  witliin  a  period  of  aVtout  two  and  a  half  to  three  hours. 

The  lamb  l>aiuls  are,  from  this  time  on,  driven  to  greater  distance* 
from  the  home  ranch,  but  are  usually  kept  within  a  rea.souabie  driv- 
ing distance  until  after  shearing  time.  The  dist^mces  over  which 
lamb  bands  travel  during  the  early  s[)ring  and  until  the  lambs  j're  ontr 
nu>uth  old  is  considerably  less  than  that  traveled  by  dry  l>amls  or 
litniii  bjuids  in  the  fall. 

The  percentage  of  lambs  whii-li  are  raised  varies  greatly  in  diffcrenC 
years  atid  with  dilb-renl  sheepmen.  L'nder  extreme  conditicuis  it 
maj'  vary  from  50  to  nearly  100  per  cent.  As  a  rule,  however,  thef 
e.xtreme  losses  are  due  to  unffirtunate  coiulitions  of  grazing,  while  the- 
statement  that  ino  percent  of  lambs  have  betm  successfully  raise<I 
may  usuallj'  be  considered  a.s  an  exaggeration.  An  a  result  of  exten- 
sive statistics  compiled  in  the  United  Stales  and  England,  it  appOiU's 
that  about  4  per  cent  of  ewes  are  liarren,  for  various  rciisons.  The 
percentage  of  liarrenness  is  not  uniform  and  maybe  much  higher  than 
the  average  llgures  as  stated.  As  a  rule,  also,  from  3  to  5  per  cent  of 
the  ewes  abort,  an<l  from  5  to  10  per  cent  of  the  lambs  die  l)efore  they 
are  3  Aveoks  old.  I'n<lcr  onlinary  circumstances,  therefore,  SO  per 
cent  of  lambs  may  In-  considered  an  average  amount  of  success. 
This  percentage  allows  for  losses  from  barrenness,  abortion,  and 
death  of  the  lambs,  and  also  for  tlie  partial  compensation  of  tho.se- 
los.ses  by  the  birth  of  twins.  L'nder  Western  conditions,  however,  the 
pro<luetion  of  twins  is  considered  a  distinct  «li.sjidvantage  and  is  usu- 
all\-  not  desired.  The  reason  for  this  is  that  where  ewes  are  kept  in 
bands  of  -.'.ttOO  or  3,000  they  ma\'  manifest  no  desire  to  find  their  two 
lambs  at  sufficiently  frequent  intervals;  the  presence  of  one  lamb 
appears  to  be  perfectly  satisfactory  to  the  ewe,  and  the  result  of  this 
condition    is   that    one  or  the  other  of  the  twins  almost  irvariably 
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becomes  neglected  and  develops  into  a  "bum."  Moreover,  in 
unfavorable  years  the  average  ewe  appears  to  be  unable  to  produce 
Buffleient  milk  for  the  vigorous  development  of  two  lambs,  with  the 
result  that  both  of  the  twins  may  be  stunted. 

SHEARING. 

The  time  of  year  for  shearing,  like  that  for  lambing,  vaines  accoi-d- 
ing  to  the  climatic  and  other  conditions.  It  is  much  earlier  in  the 
Southern  States,  where  the  sheep  are  sheared  twice  a  year,  and  is 
latest  in  Montana,  where  shearing  is  done  during  June  and  until  the 
20th  or  sometimes  the  25th  of  July.  Shearing  in  the  Western  States 
is  a  business  which  is  carried  on  by  professional  shearers,  who  travel 
from  one  part  of  the  country  to  another  as  the  season  advances.  A 
considerable  proportion  of  these  men  work  during  our  wint^^r  season 
in  the  southern  hemisphere,  especially  in  Australia  and  Argentina. 
In  the  early  spring  they  begin  shearing  in  Texas  and  pi'oceed  north 
until  the  work  for  the  year  ends  in  Montana.  On  account  of  the 
unusual  amount  of  experience  which  these  men  have  had,  they  are 
able  to  shear  with  great  rapidity.  An  average  of  from  90  to  120 
sheep  is  considered  a  good  day's  work  for  a  shearer.  Very  large 
records  have  been  made  by  expert  shearers.  Some  of  these  records 
are  not  sufficiently  authenticated,  but  at  least  250  sheep  have  been 
sheared  within  a  single  day  by  one  man. 

Within  the  past  five  years  the  establishment  of  plants  for  machine 
shearing  has  jirogressed  with  great  rapidity  throughout  the  Western 
States.  At  first  considerable  opi>osition  was  raised  to  machine  shear- 
ing, both  by  the  sheep  owners  and  by  the  shearers.  The  shearers 
feared  that  sheep  could  be  sheared  much  more  rapidly  by  this  method, 
and  therefore  their  business  would  be  interfered  with  by  the  estab- 
lishment of  sliearing  plants.  Sheep  owners  feared  that  the  machine 
sliearing  would  liave  a  bad  effect  upon  tlie  sheep.  It  is  i)ossible  to 
shear  sheep  more  closely  by  machine  than  by  hand,  and  the  owners 
were  therefore  anxious  concerning  the  effect  of  snowstorms  or  the 
burning  sun  upon  tlie  exposed  skin  of  tlie  sheep.  The  experience 
thus  far  had  witli  machint^  shearing  is  satisfactory  and  favorable  to 
tlie  use  of  machines.  A  Lvrger  number  are  being  established  every 
jear,  some  owned  by  <.-ompanies  and  others  owned  by  individuals. 
Tlic  motor  power,  as  a  rule,  is  furnished  by  gasoline  engines,  .and 
slu-aring  jilants  are  constructed  of  various  sizes,  according  to  require- 
ments, carrying  from  10  to  35  or  even  40  clijipers.  The  number  of 
.slieci)  wliich  can  be  sheared  by  machine  is  about  tlie  same  as  that  by 
hand  shearing.  The  ordinary  shearer  averages  about  100  sheep  per 
day.  The  advantages  of  machine  shearing  are  a  neater  clip,  less 
cutting  of  the  skin  than  by  hand  shearing,  and  a  slightly  heavier 
flee<'<>. 

!Many  slieep  raisers  wlio  have  had  extensive  experience  with  both 
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molTiotls  claim  that  theysecnre  abont  1  poniitl  of  wool  perslwep  mure 
hy  niaehme  shearing  than  bj"  hand  work.  With  int'xpericiK'ed 
»h<'!Hfi's  tlic  eiittinir  of  the  skin  and  injury  to  IIh^  sh€-ep  may  be 
cousidfrabk'  by  cither  niflliod  of  sheariiiju;.  It  is  necesnary  that 
Bhearf^j-s  who  havf»  worked  only  l)y  the  hand  method  .xlioiihl  bt'  i^iveii 
me  instruftion  in  the  use  of  Mie  maehines.  For  this?  purpose  an 
expert  is  nsually  sent  ont  with  each  plant  and  remains  to  jrivo  instruc- 
tion to  the  shearers,  an^  to  see  that  the  plant  is  in  working  order. 
he  process  of  shearini;  occupies  considerable  time  under  the  most 
favitrable  conditions,  and  it  is  therefore  desirable  to  proceed  with  as 
gn-at  rapidity  as  i)ossible.  As  a  rule,  eaeli  sliearer,  whether  working 
by  hand  or  with  a  machine,  stands  in  front  of  a  pen,  which  holds  abont 
t^n  sheep.  Tlie  [len  is  made  of  sections  of  fence  and  is  snrrouniled 
merely  on  three  sides,  the  sheep  l)eini;  prevented  froni  running  out 
in  front  by  the  presence  of  the  herder.  The  sheep  are  sheared, 
"whether  by  hand  or  by  machine,  on  a  Ii'vel  floor,  the  shearer  standing  at 
the  same  level  with  the  sheep.  The  animjilsare  never  tied  or  restrained 
in  any  way  except  by  the  left  hand  and  t  ho  legs  of  the  operator.  As 
n  as  a  sheep  is  sheared,  the  fleece  is  kicked  out  of  the  way  by  the 
dliean.'r,  the  animal  is  released  into  the  pen  and  another  one  is 
graspetl.  When  all  tlie  animals  in  the  pen  are  sheared  they  are  let 
out  and  the  pen  is  immediately  refille<l  by  other  sheep,  which  are 
manipulated  by  men  empIoye<l  for  that  pnrpose.  The  length  of  time 
re»iuired  for  shearing  a  single  sheep  is  about  four  or  Ave  minutes. 
As  soon  as  the  lleeeo  is  removed  it  is  tied  up  by  a  man  whose  only 
task  Ls  to  tie  up  and  remove  the  fleeces.  A  small  truck  running  on  a 
tramway  in  front  of  the  whole  line  f)f  shearers  serves  to  carry  away 
the  tied  fleeces  to  tlie  end  of  the  shearing  slied,  where  the  vool  is 
trampled  into  large  sacks.  For  the  purpose  of  sacking  the  wool  a 
ecrtlTold  is  built  with  a  circular  ojiening  at  the  top  .so  constructed  as 
to  receive  the  hoop  of  tlie  woolsack.  Tlie  sa+'k  is  lirmly  attachcil  to 
the  hoop  an«l  the  sacker  springs  into  the  sack.  The  wool  is  then 
thrown  into  the  sa<'k  ami  firmly  trampled  down  until  the  .sack  is  filled 
[jks  full  as  possible.  It  then  contains  from  :!()i>  to  KM)  pounds,  and  is 
iod  up  ready  for  hauling  away  to  market. 
On  account  of  the  great  distances  from  the  railroail,  tlie  hauling 
imetimes  requires  so  much  time  and  so  many  horses  that  a  special 
ade  in  wool  fi-cightiiig  has  been  developed  by  men  who  possess 
agous  and  hoi-ses  suitable  for  thia  pnrpose.  lu  freighting  wool 
ng  distances  by  hoi-ses,  economy  demands  that  very  large  loads 
sliould  he  hauknl.  It  is  therefore  not  an  infrciiuent  sight  to  see  wool- 
freighting  teams  of  ten  to  twenty-four  horses  moving  across  the 
laius  to  the  nearest  wool  market. 

No  sorting  of  the  wool  is  done  on  the  ranch,  with  the  exception  of 

>he  sacking  of  tlie  wool  of  bltick  sheep  separately.     Blaek  wool  brings 

much  larger  price  than  oitlinary  wool,  but  when  mixed  with  other 
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wool  has  to  be  sold  for  the  ordinary  price.  On  large  ranches,  where 
there  arc  from  20  to  100  black  sheep,  enough  black  wool  may  be 
secured  to  fill  one  or  more  sacks,  and  may  thus  be  sold  for  its  higher 
market  price. 

The  desirability  of  exercising  care  in  cleaning  hand  shears  or  the 
clippere  attached  to  the  machinery  of  shearing  plants  has  been  shown 
on  many  occasions.  It  frequently  happens  that  malignant  edema 
develops  to  a  more  or  less  serious  extent  as  the  result  of  the  careless 
cutting  of  the  skin  during  shearing.  Where  large  numbers  of  cases 
develop  in  a  single  shearing  shed  the  place  may  thus  become  pertua- 
nently  infected.  It  is  then  necessary  either  to  abandon  the  plant  and 
establish  another  one  in  a  new  location,  or  thoroughly  to  disinfect  the 
soil  in  the  corral  and  pens  and  to  disinfect  the  woodwoi-k  with  which 
the  sheep  may  come  in  contact.  Malignant  edema  sometimes  develops 
to  an  alarming  extent  within  a  few  days  after  shearing,  and  in  most 
cases  the  disease  can  be  traced  to  infected  soil  where  the  sheep  have 
lain  down  after  being  sheared  or  to  the  uncleanliness  of  shears.  It 
would  be  a  comparal  ivelj'  easy  matt«r  to  dip  all  shears  frequently  in 
an  antiseptic  solution,  such  as  formalin.  The  danger  of  spreading 
nmlignant  edema  by  the  careless  cutting  of  the  skin  would  thus  be 
largely  eliminated.  When  these  precautions  ai-e  taken,  little  harm 
seems  to  result  from  the  ordinary  cuts  which  sheep  receive  in  shear- 
ing. Where,  however,  the  cuts  are  of  considerable  extent,  it  is  desir- 
able to  treat  the  skin  with  an  antiseptic  solution  or  to  take  a  few 
stitches  in  the  cut. 

DIVISION   OF  THE   RANGE   ACCORDING  TO   SEASONS. 

As  a  rule,  sheep  ranches  are  so  located  that  the  range  which  each 
man  controls  may  be  readily  divided  into  a  summer  and  winter  range. 
Naturally  the  summer  range  is  locatetl  at  higher  altitudes  than  the 
winter  range  or  in  locations  where  a  comparatively  large  amount  of 
rainfall  occurs.  In  general,  summer  ranges  are  located  on  the  moun- 
tains, where  large  tracts  of  high  plateaus  and  the  mountain  meadows 
t»f  various  sizes  furnish  succulent  forage  during  the  months  when  the 
winter  range  would  be  too  dry.  The  necessity  of  summer  range  for  the 
management  of  sheep  is  in  all  cases  very  great  and  in  many  localities 
is  absolute.  The  ewes  require  green  forage  during  the  months  of  June, 
July,  and  August,  in  order  that  the  milk  supply  may  be  maintained 
at  a  maximum.  As  soon  as  the  lambs  begin  to  eat  grass,  whicli  usuallj' 
occurs  at  one  to  two  months  of  age,  they  require  green  forage  even 
more  imperatively  than  thcewes.  In  most  localities  where  sheep  are 
raised  on  a  largo  scale  these  conditions  are  found  only  in  the  moun- 
tains. A  considerable  proportion  of  the  best  grazing  ground  for  sum- 
mer use  is  found  in  forest  reserves,  and  this  explains  the  great  anxiety 
of  slieep  men  in  securing  the  privileges  for  grazing  during  the  summer 
in  forest  reserves. 
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The  tinio  nf  llio  jvai-ut  whirli  slicep  are  driven  to  the  siiinmer  range 
varies  grcatl}'  aeeortling  to  hititiide  and  cliniato.  In  Xew  Mcxieo  and 
Arizona  the  sheep  may  be  taken  U)  tlie  smnmer  lange  in  April,  wliile 
in  Montana,  Wyoininir,  and  otlu'r  northern  niountainrjiis  distriets 
.sheepmen  uniy  not  attempt  to  enter  the  mountains  with  thiir  hamls 
of  sheep  until  June  or  Julj'.  On  the  northern  ranges,  therefore,  the 
sheep  are  not  taken  to  slimmer  ran;re  until  after  ishearing,  while  ou 
llie  southern  ranges  this  may  not  l»e  the  ease. 

It  is  not  the  purpose  of  iho  present  accnunt  to  diseuss  in  detail  iln' 
bitter  eonfroversies  whieh  have  arisen  eoneerning  the  use  of  iiiihlir 
grazing  hnuls  by  sheep  men,  especially  in  the  forest  reserves.  It  will, 
perhaps,  suISoe  to  state  briefly  a  few  of  the  complications  which  arise 
from  tile  present  system  of  managing  sheep  during  the  summer. 
Sheep  men  maintain  tliat  the  privilege  of  entering  iiiuutitain  pastures, 
whether  in  forest  reserves  or  elsewhere,  is  absolulely  uceessHry  for 
tiie  successful  conduct  of  the  sheeii  business,  t'attle  men,  on  the 
other  hand,  claim  the  same  privilege  and  a.ssert  the  same  necessity. 
It  i.s  furtliermore  maintained  by  the  cattle  men  that  the  presence  of 
sheep  on  a  given  range  nniders  impossible  tlie  grazing  of  cattle  upon 
tiiat  range.  It  is  theivfore  asserted  that  the  sheep  men  tluis  have  a 
distinct  advantage  over  the  cattle  nun  in  that  tlie  former  can  drive 
the  cattle  olT  the  range  by  the  mere  presence  of  sheep.  As  already 
slated,  no  attempt  can  bo  made  in  the  present  article  to  pass  judg- 
ment upon  the  merits  of  tlie  two  cimteiidiiig  parties.  It  is  ap]>ar<-iit, 
however,  that  e.NCeedingly  uiii)lea.satit  complications  may  arise  fivuii 
these  conditions,  and  the  long  list  of  shctoting  affairs  which  occurs 
from  year  to  year  is  snnicieut  evidence  of  the  bitterness  which  |>re- 
vails  ill  this  controversy. 

Without  jia.ssing  judgment  upon  tlic  conditions  surrounding  any 
forest  reserve  or  otlier  mountain  grazing  areas,  it  may  be  justly  asserted 
that  the  sheep  and  cattle  business  can  bii  conduct<;d  in  the  same 
locality  on  a  peaceful  basis  and  with  prolit  to  all  i)arties  concerDcd 
provided  there  is  a  mutual  recognltittn  of  the  rtgliLs  of  all  [lartics. 
The  mere  presence  of  sheep  upon  a  mountain  meadow  doesnot  involve 
the  destruction  of  the  grass  or  timber,  provi<leil  tlie  sheep  are  main- 
tained in  u  rational  manner.  That  sheep  grazing,  however,  may  result 
in  the  total  destruction  of  the  range  and  great  injury  to  young  trees 
has  been  abundantly  demonstrated  in  many  forest  reserves. 

In  regard  U)  the  management  of  sheep,  whether  on  summi'r  or  win- 
ter range,  it  may  be  aflirmed  as  a  general  proposition  that  the  less  the 
sheep  are  interfered  with  the  less  injury  they  will  do  to  the  range. 
When  sheep  are  niaintained  in  bands  of  from  :.*,000  to  3,000  it  is  neces- 
sary, for  several  reasons,  that  they  should  be  allowed  to  feed  in  a  com- 
paratively open  formation.  One  frequently  notices  the  continual 
Worrying  and  harassing  of  the  sheep  by  young  and  inexperienced 
liordcrs,  who  seem  to  feel  that  some  of  the  sheep  may  be  lost  if  the 
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l)jvrnl  is  not  kept  huddled  together.  The  great  disad  vjintapes  of  keep- 
in;j  ik  IfU'ije  )).iiid  of  sheep  cUise  tojj^^ether  slioiild  be  snWioiently  appar- 
ent upon  II  niuinoiit's  thought.  In  the  first  phire  the  injuiy  to  the 
grass  uiid  .v<iung  trees  is  far  "greater  when  the  l)ands  are  not  allowed 
to  spread  out.  The  pra,ss  is  traiiiple<i  down,  the  roots  injnrcd,  and 
tlie  ground  <lug  up  so  that  erosion  is  mueh  more  rapid  and  disastrous. 
Then,  too,  the  sheep  have  much  greater  ditlieulty  in  fei'ding.  The 
only  animals  iu  the  band  which  can  feed  with  ease  are  those  which 
happen  to  be  on  the  outside.  Those  in  the  center  of  the  band  ai-e 
crowded  together  by  the  continual  pressure  and  are  more  or  less 
efre<-tively  prevented  from  grazing.  The  result  ol'  this  form  of  man- 
agement is  that  the  sheep  have  to  travel  ninch  farther  each  day 
than  they  norniiilly  would  if  allowed  to  .scatter  to  a  reiisonable  dis- 
tance and  to  feed  without  unnecessary  interference. 

The  better  class  of  sheep  ranchers  are  men  who  own  plants  of  oon- 
Bidei*able  value,  are  ilefinitely  lo-ated,  and  fully  re<"ognize  the  great 
import.ince  of  preserving  the  summer  range  in  as  good  condition  as 
possible.  They  therefore  give  orders  that  the  sheep  slionld  not  Ik? 
maintained  for  too  long  a  period  iu  any  one  camp,  and  that  the  camp 
niiivcrs  or  hertlcrs  should  move  the  baiuls  of  sheep  to  new  camping 
grounds  before  any  serious  damage  has  been  done  to  the  grazing  of  a 
given  locality.  The  range  is  thus  preserved  in  a  condition  to  produce 
a  fair  yield  of  grass  from  year  to  year. 

Where,  however,  ti-araj)  sheep  compete  with  those  of  local  sheep  men 
for  po.ssession  of  the  summer  range,  great  and  even  irreparable  dam- 
age is  done  to  the  grass.  I'erliaps  the  chief  cause  of  the  unpleasant 
feelings  between  cattle  mnn  and  sheep  men,  and  certainly  one  of  the 
chief  causes  of  the  frc(iucnt  acts  of  vinlcuce  on  the  summer  ninge,  is 
the  presence  of  tramp  sheep,  'niroughout  the  range  States  hundreds 
of  thousands  of  sheep  are  owned  and  niaintaine<l  by  men  who  eitlier 
have  no  permanent  home  or  at  least  have  no  sheep  ranch.  These 
men  employ  herders  who  are  instruct^tl  to  move  their  sheep  from 
place  to  place  wherever  they  may  secure  grazing.  Naturally  the 
tramp  sheep  are  maintained  during  the  winter  in  the  sonthein  range 
coonti'j',  where  the  climate  is  mild.  As  .soon  as  the  dry  summer 
months  appear  the  .sheep  are  driven  northward  to  Wyoming  or  Idaho 
or  even  farther  north;  the  whole  circuit  covered  by  a  single  band  of 
sheep  during  the  year  may  lie  verj' e.xtensive.  Naturally  no  agree- 
ment is  reached  between  the  different  tramp  sheep  men  as  to  the  local- 
ities which  they  will  visit  during  a  given  .season.  It  may  therefor© 
result  that  excessive  nnmbers  of  .sheep  atteoipt  to  find  grazing  ground 
in  one  part  of  the  monntain.s,  and  that  the  grass  may  be  grazed  off  so 
short  as  to  be  almost  destroyed  for  a  number  of  years  and  the  sheep 
may  even  then  be  unable  to  secure  enough  forage  to  prevent  great 
loss  in  weight.  This  excessive  grazing  in  certain  localities  from  year 
to  year  not  only  causes  Hnneces-sarj'  strife  and  violence  between  differ- 
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ent  tramp  sheep  men,  but  also  raiises  great  iiieoiivenioiifc  ami  loss  to 
local  sheep  men,  ;in<l  parlienlarly  to  cattle  men.  So  lontf  jis  the  i)nltlif 
raii^^o  is  eonsiderrtl  Id  Ik- anylKiily's  j)roperty,  ami  maybe  lia<l  by  sim- 
ply excix'ising  a  sulTielent  amount  of  violenee,  these  eonflicls  will 
continue,  tojretlier  with  the  flestnietion  of  the  range  and  the  incon- 
veniencing of  lf)cal,  responsible  stock  raisers. 

The  method  of  managing  sheep  on  tho  summer  ranges  varies  greatly 
in  difTerent  parts  of  tho  country  and  with  different  sheep  men.  In 
some  localities  which  are  readily  accessible,  large  and  commodious 
Rheep  wagons  follow  the  bands  of  sheep  from  place  to  pliiei',  and  in 
tliesewagims  the  herders  carry  their  necessary  utensils,  food,  clotliing, 
and  beds.  Th«  usual  form  of  sheep  wagon  contains  a  cook  store,  con- 
venient arrangement  for  sleeping,  and  a  supply  of  ffwd  and  medicines. 
Tiiese  wagons  may  be  hauled  by  two  or  four  horses,  according  to  the 
condition  of  the  roads.  In  more  inaccessible  places  one  wagon  may 
be  required  to  furnish  service  for  n  number  of  herders  who  sleep  in 
tents  near  the  night  camping  ground  for  the  sheep.  I'ndersneh  con- 
ditions each  herder  establishes  a  camp  at  some  location  protectetl 
from  storms  and  conveniently  near  water,  fuel,  and  gra.ss.  The  sheej) 
are  driven  each  day  a  di.stance  varj'ing  from  1  to  'i  miles,  and  at 
night  they  are  l)rought  back  to  camp.  As  soon  as  the  grazing  becomes 
short  in  that  locality  tlie  camp  is  moved  some  distance  and  the  .sheep 
are  maintained  about  the  new  camp  as  a  center  for  a  similar  length 
of  time.  The  camp  moving  and  the  new  location  of  the  Ijaiid  of  sheep 
are  usually  determined  upon  by  the  camp  tender,  Avho,  as  a  rule, 
nuiintains  his  camp  together  with  that  of  the  herder,  who  is  iu  charge 
of  I  he  most  accessible  band  of  sheep.  In  mountain  ilistricts  whi«'h 
Hit'  inaccessible  b3'  wagon,  sheep  are  managed  in  the  summer  by 
mounted  herdere  who  carry  thoir  food  and  bedding  upon  pack  horse.s. 
During  thi'  day  all  the  horses  nuiy  l>e  picketed  iu  the  neighboihooil  <jf 
the  camp  while  the  herder  follows  the  sheep  on  foot.  Ilcrilers  are 
always  assisted  by  sheep  dogs.  Tliese  dogs  are  a  prime  necessity  in 
nuvnaging  .sheep  under  range  conditions,  and  are  particularly  useful 
on  summer  range  wliero  sheep  are  subject  to  attack  at  night  by  coy- 
otes, mountain  lions,  or  bears.  The  presence  of  a  dog  under  such  c(ui- 
rtilious  may  prevent  fatal  stampeding  of  the  band  and  consequent 
heavy  losses. 

FORAOE  PLANTS  FOR  8HKEP. 


The  feeding  habits  of  sheep  differ  much  under  diffei-ent  conditions. 
I'siially  the  grajwes  on  summer  ranges  are  eomimratively  high,  and  a 
large  [jroportion  of  the  forage  plants,  other  than  grasses,  is  found 
mingled  together  with  the  gra8se.s.  Sheep  eat  a  great  variety  of 
plants,  according  to  circumstances,  and  the  variations  in  their  feed- 
ing habits  are  so  marked  as  almost  to  prechide  any  general  statement 
of  their  pi-oferences  under  any  given  conditions.     In  fact  the  varia- 
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tions  in  tlie  feeding  habits  of  sheep  of  a  single  band  may  be  exceed- 
ingly great.  Some  sheep,  upon  summer  range,  appear  to  prefer 
grasses  to  all  other  plants.  The  choice  of  grasses,  however,  by  dif- 
ferent sheep  is  by  no  means  the  same.  In  some  of  the  ranges  in  the 
mountains  buffalo  grass  prevails;  in  others,  bunch  grass  and  various 
si)ecies  of  blue-joint  predominate.  There  are  scarcely  any  native 
plants  in  the  mountains  which  are  not  eaten  to  some  extent  by  sheep. 
All  plants  except  gras.ses  are  usually  classified  in  one  group  by  herd- 
ers under  the  term  "weeds."  These  plants  furnish  a  considerable 
part  of  the  summer  forage  of  sheep.  Chief  among  such  plants  are 
the  native  legumes  (including  wild  licorice,  false  lupines,  and  some 
of  the  species  of  Astragalus,  Aragallus,  and  Lupines),  geraniums,  five- 
finger,  Spinea,  etc.  Various  other  plants  are  eaten  from  time  to 
time,  and  some  of  these  in  certain  stages  of  growth  may  be  more 
or  less  poisonous.  As  a  rule,  it  has  been  found  that  the  danger  of 
poisoning  by  plants  is  greatest  in  the  early  part  of  the  season,  yet 
many  thousand  sheep  are  killed  from  lupine  poisoning  in  the  moun- 
tains nearly  every  fall.  Sheep  men  therefore  delay  driving  the  sheep 
into  the  mountains  until  the  time  of  greatest  danger,  as  shown  by 
experience,  is  past.  In  Montana  and  Wyoming  it  has  been  found  to 
be  comparative!}'  safe  to  enter  the  mountain  meadows  with  sheep 
alwut  the  1st  of  July. 

WATER. 

The  i)rol)lem  of  securing  water  for  sheep  is  always  an  important 
one.  The  frequency  with  which  sheep  must  be  watered  diflfei-s  accord- 
ing to  tlie  system  of  management  and  according  to  the  nature  of  the 
forage  i)lants.  In  jiarts  of  Arizona  and  New  Mexico  where,  during 
the  hot  dry  sumnu^r  months  sheep  graze  upon  succulent  plants,  they 
may  be  maintained  upon  the  range  for  a  period  of  sixtj'  days  without 
water.  The  other  extreme  of  frequency  in  watering  may  be  observed 
in  parts  of  Montana,  where  .some  sheep  owners  water  their  sheep  three 
times  per  dtiy.  In  general  no  artificial  arrangements  are  made  for 
convenience  in  securing  water.  Sheep  are  simply  driven  to  ponds  or 
pools  (.sometimes  alkali  pools)  or  to  mountain  streams.  Some  sheep 
men,  however,  have  found  it  profitable  to  pipe  the  water  fi'om  springs 
into  troughs,  where  sheep  may  obtain  it  much  more  conveniently. 

SALT. 

(4reat  differences  are  apparent  in  the  practice  of  different  sheep- 
men witli  regard  to  the  use  of  salt.  Some  men  regularly  furnish  salt 
for  the  sheep,  so  that  it  is  accessible  at  all  times.  Tlie  salt. is  usually 
supplied  in  the  form  of  rock  salt,  which  can  be  licked  by  the  animals. 
On  the  other  hand,  many  sheepmen  never  supply  salt  to  their  sheep, 
and  maintain  tliat  they  have  better  results  from  allowing  the  sheep  to 
find  alkali  licks  than  from  supplying  them    salt.     Many  sheep  men 
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think  that  porhaps  the  clevelopni(?iit  of  the  so-oalloil  locodisoaso  may 

iinj;  alkali  water. 
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111  soiiM"  way  fonnccieu  wiiu  eaiiii^  alKaii  or  nruii 
ami  it  lias  heeu  luaiiitaiiieil  by  soiiu'  of  these  meu  that  the  extent  of  (he 
loco  disease  among  their  .slieei>  diminished  greatlj'  after  adopting  the 
practice  of  salting  their  sheep  regularly  and  thus  preventing  them 
from  eating  alkali.  Tlie  nature  of  the  alkali,  however,  must  largely 
determine  thi>>  nnitter.  In  some  parts  of  the  Western  lange  country, 
where  tlie  alkali,  according  to  chemical  analyses,  contaijis  as  high 
as  S5  iier  cent  of  comnnm  salt,  it  must  lie  considered  as  an  ample  sul>- 
stitute  for  artificial  salt.  Where,  however,  the  alkali  is  composed 
largely  of  eorbonale  of  soda,  sulpliate  of  soda,  or  Epsom  salt's,  it  can 
not  be  assumed  that  those  substances  win  replace  common  salt  in  the 
physiological  activities  of  iheaiiimaL  Tlic  great  differences  in  i-esults 
which  have  been  uoled  from  allowing  slteeji  to  eat  alkali  in  dill'erent 
localities  may  well  lie  due  to  difTerences  in  the  nature  <d'  the  alkali. 
Except  in  localities  where  the  alkali  is  largely  coiiinioii  sail,  it  is 
undoubtedly  better  and  more  prolitable  to  s*ilt  the  sheep  regularly. 

WINTER   RANGE.  1 

The  sheep  are  kept  upon  the  summer  range  as  lung  as  the  weather 
permits.  Where  sheep  are  maintained  at  tolerably  high  altitudes  in 
mountain  pastures  it  is  necessary  to  move  out  of  the  mountains  at  a 
suflicicnlly  early  date  to  avoid  danger  of  blockade  In  the  early  fall 
snowstorm.  The  limit  of  the  .safe  period  in  this  regard  has  been 
learned  by  exiKU-ieiuM"  in  the  various  localities  where  Ihesheei*  indus- 
try is  contlucted.  The  time  of  year  will  naturally  vary  in  dilfercnt 
parts  of  the  country,  but  usually  sheep  men  prefer  to  drive  the  sheep 
out  of  the  mountains  before  any  signs  of  deep  snows  appear  rather 
than  take  chances  of  sulTering  the  severe  losses  which  are  occa- 
sioned by  snowstorms.  In  the  sheep-grazing  portions  of  Montana 
the  iMjriod  at  which  the  sheep  are  driven  down  out  of  the  mountain 
ranges  from  .Septemlier  15  to  Octolier  1.  The  location  of  a  winter 
range  is  naturally  chosen  for  its  convenient  proximity  to  the  ranch 
house  or  to  large  sheds  or  haystacks.  In  localities  where  deep  snows 
may  l>e  expected  in  winter  the  sheep  nuist  l>e  maintained,  of  course, 
near  covered  corrals  or  a  su]>ply  of  hay  in  oi'der  to  prevent  disaster 
which  might  arise  from  liecoming  surroinided  by  snow.  Throughout 
a  large  portion  of  the  range  country,  however,  the  winter  range  is 
very  favorably  located  with  regard  to  the  amount  of  snowfall.  Even 
in  the  northern  parts  of  Montana,  where  the  temperature  may  rea<'h 
a  low  point,  the  fall  of  snow  upon  the  level  plains  is  ordinarily  A-ery 
slight,  (ienerally,  sheep  are  able  to  maintain  themselves  in  fairly 
poiKl  condition  throughout  the  winter  without  l>eing  supplied  with 
any  hay  or,  at  most,  by  a  short  period  of  feeding  in  case  of  a  fall  of 
wet  snow  which  subsequently  becomes  incrusted.     The  high  winds 
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•which  prevail  upon  the  level  plains  in  winter  are  instrumental  in 
drivinjj  into  ravines  the  small  quantity  of  snow  which  falls  and  in 
keeping  tlie  greater  portion  of  the  range  bare  throughout  the  winter 
months. 

In  moist  climates  grass  which  is  allowed  to  stand  over  upon  the 
ground  until  winter  is  valueless.  In  the  mountainous  countries, 
however,  with  dry  atmosphere,  the  grass  appears  to  cure  about  as 
successfully  if  allowed  to  stand  as  if  harvested  and  stacked.  The 
result  of  the.se  favorable  conditions  is  that  so  long  as  the  grass  is  not 
covered  too  deeply  with  snow  sheep  are  able  to  keep  themselves  in 
good  condition  and  do  not  really  require  any  other  food,  unless  it  is 
desirous  to  maintain  them  in  a  particularly  fat  condition. 

In  order  that  sheep  may  be  able  to  thrive  well  upon  winter  range 
without  supplemental  feeding,  it  is  necessary  that  these  ranges  be 
protected  during  summer  and  that  no  animals  be  allowed  to  graze 
upon  them;  otherwise  grass  would  be  too  short  for  successful  grazing 
in  winter.  The  sheep  men,  therefore,  reserve  a  certain  portion  of  the 
range  at  their  disposal  strictly  for  winter  use  and,  as  already  indicated, 
seek  grazing  ground  for  summer  in  forest  reserves  or  other  mountain 
pastures.  It  is  a  fact  of  considerable  importance  with  regard  to  the 
winter  ranges  that  these  tracts  are  coveretl  more  exclusively  with 
gritss  than  are  the  summer  ranges.  Weeds  and  other  plants  than 
grass  grow  much  more  abundantly  and  luxuriantly  in  the  moister 
soils  of  the  mountain.s  than  upon  the  plains.  These  plants,  however, 
are  of  little  value  for  grazing  purposes  in  the  winter,  with  the  excep- 
tion of  a  few  e.si>ecially  succulent  or  hardy  species.  Among  the  plants 
other  than  grasses  which  are  of  value  upon  the  winter  range  special 
mention  should  be  made  of  legumes,  i>articularly  lupines  and  the 
various  species  of  sagebrush.  Sagebrush  is  seldonx  eaten  by  sheep 
during  the  summer,  but  in  winter  it  serves  to  furnish  a  large  amount 
of  forage  of  considerable  value.  A  number  of  species  have  been 
recognized  by  .sheep  men  as  of  special  importance  and  are  commonly 
referred  to  as  sweet  sage,  sour  sage,  white  sage,  etc.  Lupines  retain 
a  certain  portion  of  their  leaves,  and  the  stems  also  appear  to  be  of 
cousidera])le  feeding  value.  These  plants,  together  with  the  dry 
empty  potl.s,  are  apparently  relished  by  the  sheep  during  the  winter 
months. 

It  is  not  necf'ssary  to  have  a  running  water  supply  for  sheep  in 
winter,  provided  snow  can  be  found.  iSheep  men  may  therefore  in 
winter  utilize  range  country  upon  which  no  running  water  is  ever 
found.  The  sheep  simply  eat  a  quantity  of  snow  each  day,  and  when 
th(»  snow  i.s  melted  in  the  spring  it  becomes  necessary  to  move  the 
sheet)  to  other  range  in  oi-der  to  secure  water.  Tlie  necessary  water 
for  eaiiip  purposes  under  such  conditions  is,  of  course,  obtained  by 
melting  snow  in  the  camp  kettle. 
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^r    lu  former  years  a  decided  tendency  was  manifested  ainouir  slieep 

^paist^rs  ti)  keep  only  pure,  or  nearly  pure,  breeds  of  sheei>,  either  fine- 

■"Wool  or  coar«e-wool,  aceoi-ding  to  the  pro<luct  which  the  raiser  wislied 

to  secure.     Frequently,  however,  by  taking  one  year  with  another,  it. 

I  lias  become  apparent  that  more  profit  is  to  l»e  obtained  from  raisinj;  u 
general-purpose  sluM'p  Ihnu  by  filtempting  to  produce  a  wih)1  slieep  or 
A  mutton  .sheep.  It  has  therefore  been  found  desirable  to  protluce  a 
cross,  combining  so  far  a.s  po.s.sible  a  good  nuitton  form  and  a  large 
prrxluction  of  wool.  In  order  to  peri)etuat<?  the  proper  cross  in  the 
majority  of  stock  sheep,  if  i.s  nece.s.sary  (o  maintniii  1  wo  (loeksof  bucks — 
^one  of  Merino  breed  and  the  other  of  Cotswold  or  Lincoln.  The  two 
yiast.-named  breeds  are  {generally  preferred  in  Northwestern  range 
countr)-  for  crossinjr  ujKm  ewes  with  too  tine  w(X)l.  Naliir.nlly,  as 
soon  as  the  lambs  show  a  tendency'  to  produce  too  coarse  wool  they 
are  in  turn  crossed  with  some  race  of  Merino,  usually  Kambouillet, 

> Delaine,  etc.,  in  order  to  turn  the  tendency  of  the  herd  in  tlie  oppo- 
site direction.  It  thus  apiK?ars  that  by  the  judicious  use  of  fine-wool 
and  eoarse-wool  bucks  a  supply  of  stock  sheep  may  Iw  kept  on  hand 
■which  are  graded  so  as  to  combine  mutton  and  wool  jiroducing  ([iiali- 
ilies  in  a  satisfactory  numner.  The  hardiness  and  fecundity  of  these 
Hf^rades  is  not  less  than  those  of  purebred  sheep  nniler  the  .same  condi- 
tions. The  admirers  of  various  pure  breeds  make  claims  with  repjard 
to  the  superior  ability  of  their  purlirnlar  breed  to  .secure  fora;;e  and 
maintain  itself  in  pood  form  under  adverse  conditions  upon  the  range. 

■  DitTerent  sheep  men,  however,  have  had  different  experienrx'S  in  com- 
paring the  relative  values  of  difTercnt  breeds  of  sheep;  and  the 
majority  of  sheei)  raisers,  especially  in  the  Northwestern  range  coun- 
try, are  at  present  agreed  that  a  croasbred  general-purpose  sheep, 
such  as  already  described,  is  the  most  successful  and  most  profitable 

I  animal  to  raise. 
WE^VNINfi  L.VMBS. 
Tlie  process  of  weaning  lambs  varies  with  different  sheep  rai.sers 
and  under  different  conditions.  In  cases  where  ewe  bands  are  main- 
tained in  fm'cst  reserves  or  other  moMutain  pastures  during  the  sum- 
mer, lambs  are  not  separated  from  their  ewes  until  the  return  of  the 
Bheep  in  the  fall  to  the  winter  range.  The  »ige  at  which  Iambs  are 
■weaned  varies  from  three  to  six  months.  Tlio  process  will  therefore 
naturally  vary  siunewhat  according  to  the  age  of  the  lambs.  If  lambs 
wro  allowed  to  run  with  the  ewes  from  five  to  six  months,  the  ewes 
•will  l>>  nearly  dry  by  the  end  of  that  period  and  will  require  little  or 
no  attention  when  the  lambs  are  separated  fmm  them.  The  only  pre- 
caution necessary  in  this  connection  consists  in  removing  the  lambs 
to  some  di.stance  .so  that  the  ewes  and  Iambs  will  not  hear  one 
another's  calls.     If  the  lambs  are  separated  from  the  ewes  within  a 
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perioil  of  three  months  after  birth,  some  attention  will  be  necessary 
in  ortlcr  to  prevent  inflammation  of  the  udders  of  the  ewes  for  the 
fii-st  few  days.  This  may  be  prevented  by  milking.  Under  range 
conditions,  however,  the  great  amount  of  time  involved  in  tliis  proc- 
ess rendei*s  it  necessary  to  plan  the  time  of  weaning  so  that  no  such 
complications  will  arise  after  the  lambs  have  been  separated  from  the 
ewes.  It  frequently  happens  that  old  ewes  and  their  lambs  are  pre- 
pared for  market  at  the  same  time.  Where  this  is  the  case  thoy  are 
nmintained  on  extra  fine  range  during  the  siimmer  n»ontlis  and  are 
sold  together  early  in  the  fall.  In  such  cases  the  lambs  are  not 
weaned. 

BUCKS. 

Tlie  bucks  are  maintained  in  separate  ban<ls  of  varying  sizes, 
depending  upon  the  number  of  sheep  which  a  stock  raiser  owns — 
from  50  to  several  hundred.  They  are  herded  in  these  small  bauds 
upon  the  range  by  a  special  herder,  and  shortly  before  the  bucking 
.seaion  and  during  that  time  usually  receive  additional  rations  of 
grain.  In  Montana  and  Wyoming  the  bucks  are  turned  in  with  the 
ewes  about  December  1,  and  remain  with  tliem  for  about  one  month. 
As  the  period  of  gestation  in  sheep  is  about  twenty-two  weeks,  or  five 
months,  this  makes  the  lambing  season  fall  during  the  month  of  May, 
which  has  been  found  to  be  the  most  <lesirablo  month  for  lambing  in 
Montana  and  the  greater  part  of  Wyoming.  In  the  Pacific  coast 
States  and  in  the  Southwestern  range  country  these  periods  vary 
according  to  the  clinmte  aiul  other  conditions.  The  number  of  bucks 
wliich  an>  required  for  the  iiroduction  of  vigorous  lambs  varies  some- 
what in  the  opinion  of  different  sheep  raisers,  but,  as  a  rule,  I  buck 
is  furnished  for  each  50  ewes. 

BUILDINGS. 

In  the  early  days  of  sjiecp  ranging  in  the  Western  Stales  little 
attont  ion  was  paid  to  the  matter  of  buildings  or  corrals.  It  was  found 
absolutely  necessary  to  construct  crude  corrals  out  of  i)oles  or  brush, 
but  fie(iu(>n11y  no  attempt  whatever  was  made  to  provide  protect i<ui 
for  the  sheep  from  inclement  weather.  Experience  has  sJiown,  how- 
ever, that  while  it  is  possible  to  do  without  buildings  to  a  large  extent, 
incriMised  profits  are  secured  when  properattention  is  given  to  tiiis  sub- 
ject .  The  resrilt  of  this  has  been  that  at  present  the  buildings  and  cor- 
rals of  a  prosivrous  and  progressive  sheep  raiser  are  extensive  and 
cosily.  Ill  the  first  place,  extensive  lambing  sheds  are  necessary  for 
use  (luring  the  lanil)ing  season  in  the  spring.  These,  as  alrea<ly  indi- 
cated, contain  largo  numbers  of  individual  lambing  pens,  and  also 
larger  inclosed  spaces  in  which  ewes  with  young  lambs  may  b<'  kept 
for  a  It'W  days  at  a  time  during  severe  cold  storms.  Tliese  sheds  are 
fri<iucutly  built  in  very  large  i)roportions — for  example,  50  to  75  feet 
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wide  niifl  17o  to  200  f«el  long.  They  are  usually  constructetl  of  ruugh 
lumlK^r,  and  the  cracks  betwci'n  the  boariLs  are  covered  with  narrow 
strips.  Perhaps  the  best  and  most  extensively  used  material  fur  riKif- 
injj  is  sheet  iron,  which  reriuircs  piiintinjjr  alx>ut  every  other  year  in 
<xk>r  to  pievent  it  from  rustinj^.  Re<?ently  many  sheds  have  been  eon- 
strneted  in  whieh  the  whole  exterior  is  covered  with  sheet  iron.  A 
shearin}.'  jilant  is  almost  u  necessity  for  every  lar;;je  sheep  ranch.  This 
consists  of  extensive  corrals  for  liandling  the  sheep  at  shearing  time,  a 
covered  shed  of  liberal  dimcTisions  forstoring  the  wool  before  it  is  ready 
to  market,  ami  ilic  actual  shearing  shed  in  which  the  machinery  for 
shearing  is  installed,  or  in  which  booths  are  arranged  for  convenient 
hand  sliearing.  Additional  structures  are  necessarily  connected  with 
the  .shearing  shed,  such  as  the  platform  for  holding  the  woolsack  and 
the  engine  house  for  the  protection  of  the  gasoline  engine. 

The  corrals  which  are  to  be  seen  on  large  sheep  ranches  differ 
according  to  the  purposes  for  which  they  are  u.sed.  A  large  number 
of  cheap  corrals,  usually  without  cu\cr,  aie  located  at  various  puints 
throughout  the  grazing  ground  at  the  disposal  of  caeh  sheep  man. 
Each  band  of  sheep  is  driven  back  at  night  to  one  of  these  corrals  and 
l"emains  in  the  corral  until  daylight  next  morning,  when  it  is  let  out 
for  feeding  again.  These  corrals  simply  serve  the  inirpose  of  pre- 
venting the  sheep  from  becoming  sc^ittercd  during  the  night,  and 
furnish  some  protection  against  the  attacks  of  coyotes.  Fcciling 
corrals  are  usually  nioi-e  securely  built,  and  are  located  near  the 
ranch  house,  where  the  sheep  are  maintained  during  the  winter  season. 
One  of  the  most  extensively  used  materials  for  constructing  those 
corrals  is  fence  panels.  These  rea<lily  i>erinil.  the  const  ruction  of  a 
corral  in  any  desire<l  shape,  jind  may  be  held  together  by  wires  and 
posts  set  at  regular  intervals.  An  opening  may  therefore  be  made  in 
the  corral  at  any  desired  point  at  a  moment's  notice.  These  corrals 
are  either  built  .so  that  the  sheep  have  long  straight  runways,  inter- 
rupted by  spaces  into  which  teams  can  be  driven  for  the  purposic  of 
haiding  hay,  or  the  sections  of  fence  are  set  in  a  zigzag  manner,  so 
that  tlie  sheep  <lo  not  have  a  runway  of  great  length.  They  are 
thus  prevente<l  from  racing  about  the  corrals  too  much.  This  has 
been  found  desirable  in  some  instjiiices,  especially  with  young  lambs, 
since  they  may  render  the  fattening  process  too  slow  by  their  excess- 
ively vigorous  exercise. 

Corrals  for  winter  feeding  of  shcej)  are  usually  cuiincclcd  with  open 
sheds  in  which  the  .sheei)  maj- seek  protection  again,st  snow  and  rain- 
storms. These  sheds  may  be  furnished  merely  with  a  roof,  or  may 
be  wallc-d  in  on  all  except  one  side.  The  re<iuirements  for  such 
structures  naturally  vary  according  to  the  climatic  conditions  of  the 
winter  season.  The  cost  of  constructing  sheds  is  in  most  inslam-es 
more  than  counterbalanced  by  the  saving  of  feed  during  the  fattening 
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WINTER  FEEDING. 

As  already  indicated,  little  or  no  attention  was  paid  to  winter  feed- 
ing during  the  early  days  of  sheep  ranching.  Sheep  raisers  soon 
found  that  many  localities  could  b©  selected  where  the  fall  of  snow  in 
winter  was  exceedingly  light,  and  where,  therefore,  the  sheep  could 
reasonablj-  be  expected  to  maintain  themselves  safely  during  the 
winter.  Whenever  exceptionally  heavy  snows  occurred,  however, 
large  losses  were  suffered,  and  these  losses  were  especially  severe  in 
late  spring  snowstorms,  when  the  sheep  were  already  somewhat  weak- 
ened t)y  the  trying  climate  of  winter.  At  such  times  it  frequently 
happens  that  a  wet  snow  is  immediately  followed  by  freezing  weather, 
so  that  a  stiff  crust  is  formed  upon  the  snow.  The  sheep  are  thus 
practically  prevented  from  securing  grass,  and,  where  no  provision  is 
made  for  feeding,  large  los-ses  must  be  suffered. 

As  more  and  more  persons  engaged  in  the  industry  of  sheep  raising, 
and  as  the  valuable  range  was  more  nearly  taken  up  for  this  purpose, 
it  was  found  desirable  to  produce  enough  hay  in  connection  with  the 
ranch  to  provide  for  emergencies  of  the  kind  just  mentioned.  The 
winter  forage  which  is  used  in  the  ordinarj'  sheep  ranch  is  not  the 
same  in  different  parts  of  the  country.  Some  men  raise  alfalfa, 
clover,  timothy,  and  brome  grass  for  feeding  sheep.  Alfalfa  is  the 
chief  crop  raised  for  this  purpose  and  is  by  all  odds  the  most  valuable 
for  Western  range  conditions.  These  crops,  however,  can  not  be 
raised,  except  on  land  where  water  can  be  obtained  for  irrigation. 
Under  such  conditions  alfalfa  can  be  produced  very  cheaply.  In 
some  parts  of  Montana  sheep  men  have  found  that  alfalfa  can  Ihj  pro- 
duced, harvested,  and  stacked  at  75  cents  to  ^1.25  per  ton.  Practical 
feeding  experiments  carried  on  by  sheep  men  on  a  large  scale  show 
that  good  alfalfa  hay  is  worth  from  $5  to  S7  i>er  ton  for  sheep  feeding. 
The  great  profit  possible  from  raising  alfalfa  is  thus  sufficiently  appar- 
ent. Some  sheep  ranchers  raise  from  100  to  1,500  acres  of  alfalfa 
yearly  and  feed  it  during  the  winter.  This  involves  the  maintaining 
of  a  hay  gang  from  June  until  October,  for  three  crops  of  alfalfa  may 
be  cut  annually  in  Montana  and  a  correspondinglj'  hirger  number  in 
the  Southern  and  Pacific  range  States,  so  that  as  soon  as  the  ground 
is  cut  over  once  it  is  necessary  to  begin  again  for  a  second  crop. 

Many  sheep  men,  however,  are  not  .so  favorably  located  or  have  not 
learned  the  vahie  of  cultivated  forage  crops.  These  men  cut  native 
grasses  and  other  plants  for  winter  feeding.  In  some  parts  of  the 
range  eountr}-  wild  blue-joint  can  be  obtained  to  the  extent  of  about 
1  ton  per  aere  on  land  upon  which  no  work  has  been  done.  Even  a 
larger  amount  of  hay,  made  up  of  mixed  grasses,  may  be  obtained  on 
marshy  land,  and  this  hay  has  proved  in  practical  experience  to  be  an 
exceedingly  valuable  fewl  for  sheep  as  well  as  for  other  animals.  In 
certain  localities  large  quantities  of  plants  other  than  grasses  are  cut 
for  winter  forage.     I'erhaps  one  of  the  most  imjwrtaut  plants  in  Mon- 


inNXTEKirrH  ax^ntal  repobt. 


95 


^biii  and  parts  of  Wyoming  i.s  lupiuc.  A  numlwr  of  Hpeeies  tif  lupine 
^fjw  to  a  height  of  from  2  to  .'!  feot  and  cover  the  grouml  ('ontinnonsly 
in  hvrge  areas,  somotimes  wliole  square  Tiiiles  being  ahnost  exeUisively 
ooeiipied  by  some  si^ecies  of  lupine.  These  plants  are  easily  hap- 
vi'sted,  requiring  alwnt  the  same  atteulion  as  alfalfa  in  curing.  The 
lupine  hiiy  is  stacked  and  is  fed  in  the  same  manner  a.s  other  hay. 
While  the  stems  of  these  iilants  maj"  lie  e.xceedingly  coarse,  they  are 
e«ten  an  cleanly  as  alfalfa  or  other  cultivated  hays.  In  .some  instances 
serious  losses  of  sheej)  have  been  experienced  from  eating  lupines, 
but  thesi-  losses  have  not  deterred  sheep  men  from  using  the  plant, 
since  they  luive  found  it  to  be  safe  under  ordinary  circumstances.  It 
apiieai-s  that  lupines  ai-e  most  poisonous  when  they  contain  ripe  seed, 
and  it  is  therefore  tlesirable  tliat  lupine  hay  sliouhl  be  mad"'  late  in 
the  season  after  the  ripe  seeds  have  falleti  oil.  This  period  for  Mon- 
tana will  fall  in  ordinary  years  during  the  latter  part  of  August  ami 
first  part  of  September. 

Slieep  which  are  not  intended  for  market,  but  merely  for  stock  pur- 
iwses,  are  naturally  not  forced  during  tlie  winter,  but  are  fed  mendy 
enough  to  keep  them  in  faii'ly  good  ciuidilion.  In  order  to  produce 
this  restilt  it  has  been  found  suilicioiil  to  pmlecl  the  winter  range  .^o 
as  to  leave  good  grass  upon  it  for  winter  grazing  and  to  feed  hay  at 
all  times  when  the  grass  liappens  to  be  buried  in  snow.  For  feeding 
lambs  in  the  early  winter  some  attention  must  be  given  to  market 
requirements,  and  a  different  method  of  procedure  is  adojjted  from 
that  which  is  practiced  with  slock  sheep.  In  feeding  for  the  market 
young  lambs  or  old  sheep  are  placed  in  feeding  corrals  ami  are  usu- 
ally not  allowed  to  run  upon  the  range,  but  where  lliey  are  given  t«o 
much  freed(jm  the  cost  of  fattening  is  proportionately  greater.  The 
Lay  which  is  used  as  a  coarse  feed  is  most  conveniently  fed  on  the 
ground  without  the  use  of  feeding  racks.  In  the  first  phice,  feeding 
ra<'ka  are  expensive  and  experience  has  shown  that,  even  with  the 
best  of  them,  more  hay  is  wasted  than  in  eases  where  the  hay  is  fed 
din-ctly  upon  the  ground.  The  most  effoctive,  convenient,  and  eco- 
nomic arrangi'meut  for  feeding  sheep  1ms  been  found  in  a  corral 
constructed  of  sections  of  board  fence  in  a  zigzag  manner  and  so 
arranged  that  tlie  hay  can  be  scatti-red  along  one  side  of  the  fence 
while  the  sheep  are  on  the  otiier  side.  The  fence  should  be  boarded 
tight  up  to  the  height  of  the  sheep's  neck;  a  space  should  then  be  left 
of  proper  size  for  the  sheep's  head.  It  is  thus  apparent  that  the  sheep 
can  not  tiample  upon  the  hay.  Experience  luis  shown  thai  no  hay  is 
pulled  through  the  fence  by  the  sheep  while  feeding.  As  a  rule,  the 
space  is  all  occupied  and  the  sliecp  do  not  show  any  tendency  to  back 
out  of  the  place  and  thus  pull  hay  with  them.  Tliese  fecHling  corrals 
should  bo  built  so  as  to  include  a  snuill  section  of  a  running  stream, 
or,  still  better,  should  have  a  low  trough  of  running  water  to  whicli 
the  sheep  have  constant  access.     Salt  should  be  supplied  them  in 
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larjio  chunks,  ami  roots  and  grain  may  be  fed  in  special  troughs 
accoixling  to  Ihe  desire  of  the  feeder.  lu  extensive  experiments  car- 
ried on  at  Iligtiniber,  Mont.,  by  a  practical  feeder,  it  was  found  possi- 
ble to  put  Iambs  in  excellent  market  condition  by  three  months'  feeding 
on  alfalfa  hay,  together  with  a  small  quantity  of  roots,  and  without 
any  grain.  Grain  may  be  judiciously  fed,  however,  in  case  it  can  be 
obtaine«l  at  a  reasonable  price,  or  is  grown  upon  the  ranch.  It  may 
be  stated  that  sheep  ranchers  seldom  feed  grain  to  any  except  the 
buck  Imnds.  The  feeding  of  grain  is  largely  reserved  for  sheep  feed- 
ei-s,  who  buy  range  sheep  for  the  special  purpose  of  feetling«them  for 
the  market. 

COSTS  AXD  PROFITS  OF  SHEEP  RAXCHIXG. 

The  cost  of  managing  sheep  under  range  conditions  neces.sarily 
varies  within  rather  wide  limits.  If  the  sheep  raiser  simply  makes 
use  of  jiublic  lands  without  paying  rental  and  taxes,  and  if  he  is  for- 
tunate enough  to  find  suitable  grazing  in  localities  where  winter  feed- 
ing is  not  necessjiry,  the  sheep  business  may  be  conducted  at  a  cost 
of  alwut  25  cents  per  head  per  year.  On  the  other  hand,  sheep  raisers 
who  maintain  extensive  plants,  feed  in  winter,  and  rent  or  own  a  con- 
sidenible  portion  of  the  land  upon  which  the  sheep  graze  have  found 
that  the  cost  of  managing  sheep  under  these  conditions  varies  from 
75  cents  to  *l.iJ5  i>er  head  per  year.  This  estimate  of  the  expenses 
includes  all  items  of  expen.se  connect etl  with  the  management  of  sheep 
under  range  conditions,  such  as  horses  and  other  animals  necessary 
for  driving  and  draft  purpo.ses,  hou.sehold  expenses,  etc.,  as  well  as 
a<'tual  management  of  the  sheep. 

The  income  frt>ni  sheep  managed  under  range  conditions  varies 
acconling  to  the  locality  and  the  skill  and  intelligence  of  the  sheep 
owner.  In  UK'alities  where  the  wool  is  comparatively  free  from  sand 
and  wliere  the  fltHH'C  is  of  average  Aveight,  the  inconie  from  the  fleece 
of  each  sheep  at  present  prices  is  from  *1  to  *1.5i>.  The  lambs  may 
Ik»  .sold  in  the  fall  at  *2  to  *'?,  deiKMiding  uiwn  their  condition.  By  a 
comi»aratively  short  periotl  of  feetling  considerable  weight  may  be 
added  to  the  lambs,  and  additional  profit  may  l)e  secunnl  in  this  way. 
When  the  numln'r  of  lambs  rjiiseil  to  maturity  is  ^<i  per  wut  or  al>ove, 
the  profits  from  the  shi'.^p  industry,  when  properly  managetl,  can  he 
made  as  great  as  from  any  other  legitimate  business.  Some  of  the 
more  progressive  sheep  owners  make  a  profit  of  as  tnuch  as  *1.50  per 
head  for  all  sluvp  maintaine«l  on  the  ranch.  Such  high  profits  can 
not  1h^  obtained  every  year,  and  such  an  amount  is  certainly  higher 
thati  the  average.  Serious  misfortunes  may  «>ccur.  such  as  extensive 
lo>M'>  from  jxtirsoning.  staniptnling  by  coyotes,  etc..  and  these  losses 
may  gnatly  rcdui-e  or  almost  annihiLnte  the  i>rofits  for  the  year.  The 
business  of  shecji  Rtising  under  pr.-s<'nt  range  conditions,  lu)wever,  is 
eonsideriil  excce<lingly  profitable,  and  jiorhaps  one  of  the  best  pn>ofs 
of  this  fact  is  to  In-  fmind  in  the  gn»ai  increase  in  the  nuniher  of  sheep 
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FiQ.  1.— Lattice  Rack  for  Feeding  Alfalfa  to  Sheep. 
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Fig.  1.— Feedinq  Corral 


Fig.  2.— Racks  for  Feeding  Grain. 
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It  is  evidently  impossible  to  continue  indefinitely  the  free  nse  of 
all  public  grazing  lands.  The  gradual  extension  of  sheep  ranching 
has  brought  about  the  occupation  of  all  public  lands  which  are  suit- 
able for  grazing.  As  long  as  no  rights  are  acqnire<l  by  any  individual 
for  the  occupation  of  these  lands,  more  or  less  serious  conflict  will 
occur,  llie  profits  of  sheep  raising  will  be  reduced,  and  tlie  prospects 
for  the  future  will  become  worse  and  woi-se.  It  appears,  therefore, 
that  the  only  ultimate  solution  of  the  range  question  so  far  as  sheep 
arc  concerned  lies  in  the  renting  or  purchasing  of  grazing  land,  so 
that  it  may  be  properly  protected  and  made  to  yield  a  reasonable 
amount  of  forage;  otherwise  the  time  will  soon  come- when  a  consid- 
erable reduction  must  be  made  in  the  number  of  sheep  on  the  public 
range  in  order  to  prevent  losses  from  weakness  and  starvation.  In 
other  words,  .sheep  ranching,  according  to  present  range  methods,  has 
apparently  reached  a  limit  and  in  the  future  must  be  managed  on 
a  slightly  different  basis  in  onier  to  insure  continued  pi-oflts.  It  does 
not  seem  reasonable  to  suppose  that  the  payment  of  a  moderate  sum 
for  rent  or  as  a  purchase  price  for  land  adds  sufficiently  to  the 
expense  of  sheep  ranching  to  destroy  the  profits  of  that  business. 

One  frequently  hears  the  statement  from  sheep  raisers  that  their 
business  is  in  the  nature  of  a  lottery  venture — when  all  goes  well  the 
profits  are  very  good,  but  losses  of  an  extremely  serious  nature  may 
occur  when  least  expected.     Some  of  these  losses  may  be  largely  pre- 
vented by  proper  precaution.     Losses  from  sheep  scab  may  be  eon- 
trolled  by  dipping  at  proper  intervals,  and  other  simple  diseases  and 
their  remedies  should  bo  well  known  to  the  sheep  raisers.     Losses 
from  fall  or  spring  snowstorms  can  usually  be  prevented  by  exercis- 
ing special  precaution  during  these  seasons.     It  is  well  to  be  on  the 
safe  side  and  move  the  sheep  down  out  of  the  mountains  before  the 
time  for  the  occurrence  of  fall  storms.     As  a  guaranty  against  losses 
from  spring  storms  it  is  desirable  to  provide  a  sufficient  supply  of  hay 
to  tide  the  siieep  over  i»eri<Kls  during  which  they  can  not  secure  any 
forage   upon  the  range.     In  some  lot'alities  losses  from  poisonous 
plants  are  exceedingly  .severe,  and  suitable  antidotes  for  these  poisons 
have  not  been  known  until  recently.     The  plants  which  cause  the 
mo.st  extensive  lo.sses  from  i)oi.soning  ai-e  now  fairly  well  known  to  the 
more  progressive  sheep  raisers,  and  they  can  easily  avoid  localities  in 
which  those  plants  grow  during  the  stNison  of  the  year  when  the  plants 
»re  actually  iwisonous.     It  may  therefore  be  .said  that  the  dangei-s 
id  risks  connected  with  sheep  ranching  are  perhaps  not  greater 
lan  those  incurred  in  other  business  ventures,  provide<l  all  possible 
•©cautions  arc  taken  to  prevent  the  occurrence  of  disasters.     When 
ich  precautions  are  taken  the  profits  of  sheep  ranching  under  pres- 
et range  conditions  are  sufllciently  groat  to  tempt  any  individual 
fith  sufficient  capital  and  industry  to  engage  in  this  business. 


WELSH  MOUNTAIN  SHEEP. 

By  Oeor(ik  Fayette  Thompson,  M.  S., 
Eilitnf,  Itiirritii  tif  Aiiiimil  Industry. 


Ill  Wales  one  ffeqnently  ]ioar.s  llie  remark  concerning  the  Welsh 
Jloinitain  sheej)  that  "they  mako  tho  best  mutton  grown  in  the 
world."  A  well-known  lirni  of  l»rce<lers  of  llnrtfonl.  Conn.,  in  their 
t'fforts  to  lind  some  bret^tl  of  iloniestic  animal  that  jnijrht  tlirive])rorit- 

|*bly  on  the  hill  farms  of  New  England,  determined  tf)  tVst  the  claims 

'  made  for  the  mutton  qualities  of  the  Welsh  sheeji.  Aecordingly,  they 
piinhased  59  head  (57  ewes  and  3  rams)  in  Wales,  in  the  neighborhood 
of  Llanfairfechan,  nnd  they  were  shipped  on  the  .steamer  Toric  in  the 
lirst  week  of  Mareli,  I'.'Oi'.  'Die  North  Wales  Chioniele,  in  meution- 
ing  this  incident,  says:  "It  is  the  first  time  that  this  l)reed  of  sheeii 
has  lieen  exported,  and,  if  they  l>eeome  aeclimal !/♦'<!  tjuickly,  more 
8he«'p  of  the  same  breed  will  be  sent  to  America." 

I  The  Bure&u  of  Animal  Indu.stry  received  a  commuuieatton  from  th« 
Hartford  firm,  da(ed  November  24,  1002,  stating  thai  a1  tlmt  lime  the 
sheep  liad  met  fully  all  tlieir  expectations.     Tliey  recognize,  however, 

Ithat  a  longer  time  is  required,  in  order  to  ascertain  fully  the  adapta- 
bility of  this  breed  for  the  hilly  portions  of  New  England. 

As  this  appears  lo  be  the  first  importation  of  Welsh  Mountain  sheep 
into  the  United  States,  it  will  interest  many,  no  doubt,  to  know  some- 
thing of  their  history,  their  <lescripticin,  and  their  special  uses.  Infor- 
mal ion  of  this  kind  is  very  brief  in  nil  works  upon  sheep,  but  sucli  as 
is  available  is  given  herewith.  Tho  i»iclures  (Pis.  XIX  and  XX)  are 
from  photographs  taken  while  the  sheep  were  in  quarantine  at  Athenia, 

Va.  J.     A  typical  ram  is  shown  on  Ihe  left  of  Plate  XIX  and  a  typical 

Jewe  in  the  center  of  Plato  XX. 

HISTORY. 

The  Welsh  Mountain  shei"i>  is  a  bre<;'<l  wliich  is  believed  (o  Ik.- native 
[to  the  soil  of  Great  Britain,  not  only  to  the  mountains  of  the  priiici- 
Ipality  of  Wales,  but  to  the  valleys  as  well,  and  also  to  the  mountains 
[nnd  valleys  of  some  sections  of  England.     Recent  times  have  seen  th<' 
I  Welsh  .sheep  yield  their  [ilace  in  England  anil  in  the  lower  lands  of 
[Wales  to  the  larger  breeds,  and  they  have  been  driven  into  the  moun- 
tains of  Wales,  where  they  have  thrived  as  no  other  breed  is  able  to 
thrive  nmler  like  conditions.     Yet  it   is  true  that   there  is  a  strong 
probability  that   this  variety  will  ei-e  long  be  only  a  memory,  hs  his 
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original  oharactoristiCvS  are  being  mergetl  into  those  of  the  larger 
breeds. 

At  the  present  time  it  appears  that  there  are  three  varieties  of  the 
Welsh  Mountain  sheep,  namely,  the  sheep  of  the  Higher  Mountains, 
the  Soft-Wooled  sheep,  and  the  Ra<lnor  sheep.  It  can  hardly  be 
<loubted,  however,  that  the  two  last-named  varieties  sprang  by 
improvement  out  of  the  first  named. 

DESCRIPTIOX. 

A  description  of  the  first  variety  is  given  in  the  language  quoted 
below  of  Dr.  W.  C.  Spooner;" 

Tlie  former  [8lK>ep  of  the  Higher  Mountains]  is  very  small,  seldom  exceeding  5 
ponndH  the  qnarter.  with  horns  in  1x)th  wxes  resembling  the  goat,  whose  habits 
it  otherwise  resembles.  The  tail  is  of  the  usual  length,  and  there  is  a  ridge  of 
hair  on  the  liack,  throat,  and  dewlaps,  and  the  fleece  is  of  varions  colors — ^black, 
grray.  and  brown.  These  sheep  are  extremely  active  and  wild,  and  prefer  the 
highest  spots  and  the  aromatic  plants  found  there  to  richer  herbage.  They 
abotind  mostly  in  south  Wales.  Like  those  of  Orkney  and  Zetland,  the  rams 
often  atta.'k  the  ewes  when  in  lamb  and  thereby  diminish  their  number  as  if  for 
the  purpose  of  repressing  their  too  great  increase. 

They. have  black  hair  on  the  face  and  legs,  a  character  which  continues  even 
in  their  improved  sUite,  as  in  the  Radnor,  a  superior  variety  of  the  same  race, 
enlarged  by  letter  pasturage.  These  sheep  would  be  ■  improved  by  crossing  with 
eitlier  the  Southdown  or  the  Cheviot,  though  the  hardier  chara<^ri8tics  of  the 
latter  would  proliably  rtndor  it  more  suitable  for  the  pviri)o.-'e. 

Another  English  work,*  in  speaking  of  the  variety  of  the  Higher 
Mounlains  of  Wales,  says  that  "attempts  at  crossing  with  improved 
varieties  liavo  failed."  This  view  will  not  admit  the  assertion  that 
the  other  varieties  of  the  Welsh  Mountain  sheep  are  improvements 
upon  tlu^  original  brought  about  by  crossing  with  the  bett«r  breeds. 
This  latter  view  is  the  coutentiou  of  most  writers  on  the  subject. 

Th.it  variety  of  these  sheep  known  as  the  Soft-Wooled  is  now  tlie 
distinctive  sheep  of  Wales  and  is  the  breed  usuallj'  referred  to  under 
the  name  "Welsh  Mountain."  The  following  description  of  this 
breed  is  from  Henry  Stewart:'' 

The  rams  are  horned,  but  the  ewes  rarely  so.  Their  faces  are  white,  rusty 
brown,  speckled,  or  gray.  The  head  is  small  and  is  carried  high.  The  neck  is 
long,  til'  sliould  rs  low,  the  rump  high,  the  che.st  narrow,  the  sides  flat,  and  the 
girth  small.     The  average  fleece  yields  alK>at  2  pounds  of  wool. 

Dr.  \V.  (.  Spooner  gives  the  following  description: 
Thes'.'  sheep  are  .small,  seldom  exceeding  8  poimds  the  quarter  when-  fat.  They 
ar.'  spread  tlironghont  the  whole  of  Wales,  l)Ut  di'light  in  lofty  situations.  Like 
I'.ll  i:'.')uiifaiii  breeds,  their  habits  are  e.xce.'dingly  active,  and  when  inc-lo.sed  few 
feiieis  CUM  coiiftiKt  thvm.  Even  when  removed  to  distant  spots  tlii-y  will  i;ot 
unfreijueiitly  escape  and  regain  their  native  mouTitaiTis. 

"Th"  Ilislory,  Structure.  Economy,  and  Disea.ses  of  the  bheep,  p.  11.     IfSS. 
'•Sli.e;i:  D  unestic  Breeds  and  Their  Treatment,  p.  55.     lSi)0. 
■  Tlje  Shiiih-riVH  Manual,  p.  r,'5.     isso. 
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case  of  the  Shropshire  cross,  although  they  weighed  heavier,  they  were  slower  in 
maturing  than  those  of  the  Leicester  cross.  Similar  experiments  were  continned 
during  the  next  season,  except  that  a  Sonthdown  i-am  was  substituted  for  the 
Leicester.  The  rams  were  turned  in  with  the  ewes  on  October  5  and  were 
removed  on  November  30.  From  that  date  until  the  Iambs  were  sold  the  various 
lots  were  grazed  on  the  same  land,  so  that  the  feed  could  not  be  responsible  for 
any  difference  in  results.  At  the  time  the  lambs  were  slaughtered  their  average 
live  weights  were  almost  identical — 88  poondsvin  the  case  of  both  the  Wiltshire 
and  the  Shropshire  crosses,  and  07  pounds  in  that  of  the  Sonthdown  cross.  The 
lambs  were  judged  by  two  experts,  a  butcher  and  a  dealer.  As  regards  ripeness 
of  condition  they  decided  in  favor  of  the  Wiltshire  cross,  although  in  this  respect 
the  Sonthdown  cross  was  a  close  sfecond.  The  Wiltshire  cross  showed  a  greater 
aptitude  for  fattening  than  the  others,  and  possessed  a  much  more  finished 
appearance,  which  is  of  gjcat  importance  in  the  case  of  lambs.  The  Southdown 
cross  produced  fat  lambs  of  excellent  quality,  but  they  were  smaller  than  the 
others.  Their  smallness,  however,  establishes  the  fact  that  this  is  a  very  good 
cross  where  the  ewes  are  small.  Apart  from  their  quality,  the  fact  that  the  lambs 
at  birth  had  small  heads  and  light  shoulders  is  a  strong  recommendation  in  their 
favor,  as  a  great  deal  of  the  mortality  in  the  case  of  small  ewes  is  often  caused  by 
their  being  unable  to  deliver  their  lambs. 

The  wool. — The  fleece  of  the  pure  AVelsli  sheep  weighs  from  2  to  3 
pounds.  This  iacroascs  in  weight  considerably  in  crosses  with  the 
■wool-bearing  breed,  and  it  is  a  staple  of  fin©  quality.  It  has,  how- 
ever, a  mixture  of  hair,  which  tends  to  diminish  its  value.  A  peculiar 
characteristic  of  this  wool  is  tliat  it  never  shrinks,"  and  it  is  this  wool 
from  which  the  popular  AVelsh  flannels  are  fabricated.  It  is  said, 
too,  upon  good  authority,  that  the  durability  of  this  wool  exceeds 
that  of  the  wool  of  all  other  breeds.  It  is  usually  homespun,  and  is 
woven  at  home  into  all  sorts  of  clothing.  The  cloaks,  all  dj'ed  red, 
which  are  worn  so  universally  by  the  women  ai-e  made  of  this  wool. 

o  Henry  Stewart,  The  Shepherd's  Manual,  p.  135. 
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Andrkw  M.  Soulk.  B.  S.  a.,  axd  John  R.  Fais, 
TYiintimrr  Affricullnritl  E^prrlnirnt  Station. 

INTKOlJUtTUIN. 

The  iiivcsligations  ht^rein  (lel«ile<l  wort*  conimencod  in  Ihn  wiiilpr 
of  lOOu.  Th«  i-csiilts  of  tilt-  pn'liniinary  iiivostipition  were  puhlislipfl 
in  KuUetin  1,  Vol.  XIII,  Tennessee  Ajiiicultural  Kxpcrimont  Station; 
and  Hs  foodinp  expoiMnipnts  witli  native  steers  were  carried  on  during 
the  winters  of  lOfil  n»id  1'.t02,  thi<  fxporimi-iits  now  covor  a  period  of 
three  years,  and  show  the  ivsults  of  feeding  :i8  liead  of  cattle.  Suffi- 
cient data  have  now  aecunuilated  to  enable  some  important  conclu- 
Bious  to  l>e  safely  drjnvn  from  these  investigations. 

PUBLIC   SKNTIMENT   AT   FAITLT. 

The  feeding  of  cattle  has  not  been  engaged  in  as  oxtiMisively  in  tho 
middle  South  im  the  natural  conditions  would  warrant,  owing  to  th« 
frequent  though  ill-founded  Ijelief  that  the  winter  feeding  of  cnttle 
could  not  be  made  a  pi-olilable  industry  becaust*  of  the  limit^-d  supply 
of  corn  available  for  fe«'ding  pnrpcjses.  There  is  no  n»u.son  why  nun'i» 
more  com  tsliould  not  l»e  gifjwn  with<mt  increasing  the  present  aiva 
by  improving  the  culture  now  given  the  land,  though  if  the  present 
corn  crop  were  proiHM'ly  supplemented  by  the  judicious  use  of  eotton- 
e<?od  meal,  it  would  already  suffice  to  fee<l  many  thousand  head  of 
cattle  tliat  are  now  shipped  out  as  stoi-e  cattle.  The  .soil  and  olimato 
of  the  State  are  peculiarly  well  adapted  (o  tlie  production  id'  winter 
c♦^re«ls,  such  as  barley,  oats,  wheat,  and  rye.  In  the  following  table 
are  sho«ni  the  results  obtained  from  growing  these  crops  for  (hn-e 
years  on  ordinary  ui)land  soils,  such  as  pi-evail  on  nearly  evciy  farm. 
Tlicsc  results  must  full}'  convince  every  farmer  of  the  imiwrtance  of 
cultivating  mort-  winter  cereals,  which  not  only  prevci»t  the  washing 
of  the  land,  as  they  act  as  cover  crops,  but  also  provide  an  abundance 
of  supplemental  grain  for  feeding  with  pottou-seed  meal  and  corn. 

Aiyerai/c  yifhl  nf  cereal h  in  Trtiuviutee,  V.tm  and  IMl. 
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Tbeir  form  corresponds  to  their  Iialnts.  Ijeing  slender  thronghont,  and  their 
hind  qnarters  long,  like  those  of  the  deer.  The  lunles  have  their  horns  curved 
backward,  but  the  feuinles  do  not  possess  any.  The  neck  is  thin  mid  arched 
backward,  like  tin- deer,  in  a  greater  degree  than  any  other  »lieep.  They  liiivo 
a  inixtiirc  of  hair,  thon^h  It^sn  than  other  mountain  breeds,  and  this  is  particu- 
larly noticeable  on  the  throat,  where  it  appears  like  a  beard.  The  fleece  weighs 
between  I  and  'J  pounds. 

These  sheep  are  lianly  ami  prove  to  bo  good  nurses  to  their  buiil>f». 
They  rarely  produce  iuf>v('  than  one  lanili  .it  a  1  inve,  unless  cro88e<l  witli 
improved  hreed.s. 

A  woifl  as  to  the  Radnor  variety  will  lie  suniciciit.  There  i.-^,  in 
fact,  the  Olil  liadiior  and  11h'  iuiin-oved  sort  now  <jeiierally  called  tlie 
"Radnor."'  While  some  of  ilie  chai'aeteri.stics  of  Ihisvai'iety  arc  like 
those  of  the  JSoft-Wooled,  it  resembles  more  the  Higher  Mountain 
variety.  It  is  larger,  liowever,  and  of  better  form.  It  nuvy  be  fat- 
tened to  weigh  1^  or  f)  pounds  to  the  (puirler.  Crosse.'*  ha\e  been  pro- 
duced with  Shropshire  and  other  breeds. 


SPECIAL   USES, 

[The  flesh. — Tliw  Welsh  Moiiutaiii  sheep  is  tjuiie  suiall,  yiehling 
from  .i  to  S  pounds  to  the  quarter  of  dressed  meat.  The  crosses  of 
the  rain  of  the  larger  brf-eds  upon  the  ewos  of  t!iis  one  have  inerea-M-d 
the  size  of  the  animal,  and  it  would  ai«pcai'  fruin  flu-  demand  for  the 
mutton  thus  ]»rndinred  timt  the  peculiar  lliivor  tliat  is  eharaeterislic 
of  the  Welsh  .Mountain  is  still  present.  "  Welsh  mutton"  is  eonsid- 
ere<l  as  one  of  the  rarest  delieaeies  of  the  Ens^Hshnum's  table,  and  in 
the  grocers'  shops  it  sells  at  two  or  three  tinu's  the  j/rice  of  ordinary 
mutton.  One  writer  says:  "The  mutton  is  famous  for  its  delicacy, 
and  is  held  in  high  esteem  in  the  London  nmrkets,  taking  rank  with 
Scotch  Blaekfaeed  iind  Southdown."  Ilciny  Stewart  says:  "It  is  a 
small,  restless,  exeeedirtgly  active  sheep,  wtiite-faced,  with  a  carcass 
yiekling  a  «iuarter  of  12  ])ounds  or  less,  but  of  such  tenderness  of 
flesh  and  high  agreciiblc  flavor,  eipial  to  that  of  venison,  and  wliicli 
brings  in  the  shops  of  the  Knglish  cities  as  much  as  a  dollar  a  p<iuitd 
at  t!ie  Christiims  holidays  and  half  uh  much  at  other  seasons." 

A  cori't's]H)ndent,  C.  H.  D.,  who  furnished  the  Weekly  Live  Slock 
Report,  of  (.'iiiciigo,  with  a  letter  dated  at  Loudon,  May  :i,  l!)ii:J,  refers 
to  some  recent  txperiments  with  crossbred  lambs  of  the  Welsh 
Mountain  breed,  and  from  this  letter  the  following  is  quoted: 

A  series  of  e.'q)eriments  in  sheep  breeding  has  been  conducted  by  the  agri<;ul- 
tnral  deimrtmeiit  of  the-  University  College  of  North  Wales,  with  the  object  of 
ascertaining  the  most  snitalde  cross  with  Welsh  Mountain  ewes  for  the  produc- 
tion of  fat  lambs.  In  the  year  ISWI  rams  of  the  Wiltshire,  Shrojishire.  and  Leices- 
ter Vireeds  were  used,  and  of  these  the  Wiltshire  gave  the  most  satisfiwtorj'  reMulti. 
The  lambs  of  this  cross  weighed  heavier  and  fattcne<l  earlier  tlian  th<ise  <if  eitlvr 
of  tho  other  crosses.  The  lambs  of  the  Leicester  cross  fuft'-ncd  almost  as  curly 
as  tho(Hj  of  the  Wiltshire  cro.s8,  but  they  were  deficient  in  weight,  and  in  the 
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8how^l  by  tlie  fact  thrtt  properly  finished  lattlo  topi>ed  the  market  in 
Loui.sville  last  winter  uii  several  oecasitnis,  and  reeentl^'  !iS  head  were 
sold  by  n  Knuxville  feeder  for  ex|iorl  lo  Seotland.  As  the  iiidusstry, 
comparativi'ly  speaking,  is  in  its  infHiiey,  it  is  not  to  lie  expected  that 
great  success  in  cattle  feeding  will  lie  acliieved  all  at  once  Ity  our 
farniei's.  It  is  a  business  which  rei}iiires  ti»e  exercise  of  gowl  judg- 
ment and  the  closest  personal  attention,  and  so  it  will  take  tiim^ 
properly  to  )lev(d(jp  it. 


I 


SCOPE   or  THE   WORK   IN   HAND. 

The  objoet  of  the  present  investigations  has  been  to  trj'to  show  the 
fanners  why  they  should  engage  rnnre  extensively  in  cattle  feeding, 
and  the  results  are  certainly  verj-  gratifying.  There  is  an  unrea- 
.sonable  prejiulice  against  the  feedinir  of  silage,  but  the  experiments 
show  that  it  is  the  cheapest  and  best  food  that  can  Im-  utilized.  As 
already  indicated,  suflicient  grain  can  be  produced  cheaply  enough 
wlien  combined  with  cotton-.seeil  meat  to  solve  that  part  of  the  prob- 
lem; and  as  Tennessee  cattle  of  high  iiuality  have  sUready  been  suc- 
cessfully shipped  to  foreign  markets,  that  is  no  longer  a  difticulty. 
Furthermore,  it  is  evident  that  by  ffcding  cattle  and  properly  utiliz- 
ing the  excrements,  our  fertilizer  bills  can  be  saved  aiul  the  iiieehan- 
ical  condition  of  our  soils  very  much  improved  by  the  use  of  hai  iiyard 
manure.  Nature  iuli-mleil  that  slock  husbandry  shoulil  be  one  of  the 
priucijjal  industries  <if  the  State.  To  be  eimvinced  of  this  one  need 
only  look  out  -upon  the;  marvelously  diviTsilied  jind  well-watered 
Ijindscape. 

Finally,  the  i>revailing  prices  for  live  .stock  indicate  tbat  it  will  be 
an'  unusually  prolitable  industry  for  llu'  next  few  years  at  least.  The 
writeis  firmly  believe  that  beef  will  never  be  as  cheap  in  America 
Again  as  il  has  been  in  the  past.  This  opinion  is  based  on  the  history 
of  animal  industry  in  foreign  cojintries,  and  in  Kurope  in  particular. 
While  the  producing  capacity  of  the  United  .States  is  only  j)artially 
developed,  the  range  country  is  exhaust^'d,  and  the  cheap  making  tif 
beef  can  never  be  carried  on  in  the  future  as  it  was  in  the  past. 
Environment  nuikcs  it  necessary  that  the  larger  per  cent  of  live  stock 
must  in  the  future  be  grown  bj'  the  small  farmer,  which  makes  tho 
reorganization  »(  our  whole  agrieultiir:il  econoniy  a  matter  so  portent- 
ous and  far-reaching  in  its  intluences  that  it  will  take  s<unt>  years  to 
accomplish  it.  For  these  very  grave  and  substantial  reasons  our 
farmers  shoulil  give  the  live  sloek  industry  their  most  .serious  atten- 
tion, as  il  bids  fair  to  be  tho  most  pi-olitablebusine.s.slhey  <'anengagein, 
aa  it  will  enable  the  restoration  of  our  worn-out  lands — the  nu>st  vital 
and  vexing  problem  before  our  people.  There  will  be  diflicultics  in 
the  way  of  developing  stftek  husliandry.  but  tlieycaii  be  sui'mounted. 
The  fact  that  one  man  can  overcome  them  sueces-sfuUy  is  au  evidence 
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that  other  men  can,  if  they  will  give  the  business  the  same  time  and 
attention  and  exercise  the  same  degi^ee  of  skill  and  judgment  in  th^ir 
work. 

OUTLINE  OP  THE  INVESTIGATIONS. 


Tlie  plan  of  the  experiments  for  the  three  yeare  under  discussion 
is  set  forth  in  the  following  table : 

Expcriwent  of  J 000. 


Group. 

RoaghneHH. 

Concentrates. 

I. 

Shredded  com  stover                        

Cowpea  hay  and  corn  meal. 

n. 

Cotton-seed bmn        ...      .....  ..           .-   

OottoQ-86>6<i  meal. 

Two  groups  of  cattle  were  fed  in  1900,  as  indicated  a1>ovc.  The 
object  was  to  determine  to  what  extent  shredded  stover  could  be  fed 
and  whether  it  would  be  profitable  to  so  utilize  it  or  not;  and,  second, 
to  determine  the  value  of  cowpea  hay  and  corn  meal  as  compared 
with  cotton-seed  bran — that  is,  ground  hulls  and  cotton-seed  meal. 
Cotton-seed  meal  and  bran,  the  title  by  which  the  last-named  mixture 
is  generally  known,  was  a  product  at  that  time  being  put  on  the 
market  supposed  to  correspond  in  composition  to  the  undecorticated 
cotton-seed  cake  fed  so  extensively  in  Groat  Britain,  and  hence  the 
determination  of  its  relative  feeding  value  was  a  matter  of  great 
importance  to  our  stockmen.  There  was  also  another  object  in  view, 
namely,  to  determine  how  nearly  the  farmer  could  iitilizo  a  hojjie- 
growu  i-ation  successfully  in  steer  feeding.  In  the  above  exiwriment 
the  cotton-seecl  bran  and  cotton-seed  meal  were  not  mixed  together 
before  feeding.  The  results  of  using  tins  food  were  unsatisfactory, 
and  shortly  after  the  experiment  commencetl  it  was  found  necessary 
to  sulwtitute  corn  stover  for  part  of  the  cotton-seed  bran  in  order  to 
get  the  cattle  to  make  any  gains.  The  manufacturers  thought  that 
the  cotton-seed  bran  and  the  cotton-seed  meul  should  have  been 
mixetl  together  and  that  the  results  would  have  been  different,  and 
lience  in  one  of  the  experiments  of  1902  the  mixture  was  fed  as  they 
suggested. 

E.ri)crimcnt  of  I'JOl. 


Or'mi>. 

Rimghnc.'w. 

Concent  nites. 

Ill 

I'owjxNi  hay  and  corn  meal. 

IV. 

do 

V. 
VI 

Soij{humnDd  corn  silaBo 

do 

C'liwpca  hay  and  corn  meal. 
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Thp  object  of  tlie  experiment  of  1001  was  to  compare  the  value  of 
tlie  protfiii  in  the  f«w])ea  hay  and  cotton-seed  meal  and  fodet«rmino 
the  relalivt!  value  of  shreddi'd  stover  and  silaf^e  in  lieof  production. 
Tht'i-e  is  an  nnreasonable  pi-ejudice  in  the  minds  of  many  farmers,  as 
w«'ll  as  buyers  and  Itnlchfrs.  aj^ainst  the  feeding  of  silage  to  beef 
cattle.  Many  fanners  claim  that  they  can  not  make  sat  isfartory  gains 
from  the  use  of  silapo.  lu  e\'ery  case  iTiwrted,  so  far  as  the  writer 
can  learn,  the  silos  were  impi-operly  eonstnieted  and  tin-  silage  sour, 
watery,  and  uusatisfaetoiy  as  a  feed.  Huj'ers  object  in  silage- fe<1  cat- 
tle because  they  say  they  shrink  so  much  more  than  other  cattle  when 
jMit  on  grass  or  shipx^ed  long  distances,  and  tlie  bntcliei-s  object<Kl 
IxM-rtHS*-  they  thought  they  wouM  not  dress  out  as  high  a  per  cent  of 
valuable  meat  as  the  drj'-fed  cattle.  While  the  investigations  may 
not  have  covere<i  the  second  objection  ftilly,  they  have  shown  lliat  the 
other  two  were  not  well  fotinded,  as  where  silage  of  good  quality  was 
prop«!rly  fed  unusually  large  gain.s  could  be  made  at  less  <'Ost  than 
where  shre<lded  stover  was  employed.  These  matters  are  discusse«l 
in  some  detail  further  on. 


Ei-pcrimriU  of  JWi. 


Oroop. 

BonghueMi. 

ConcentnitM. 

vn. 

Silii«e>  nw\  f'dwjH^i  luiy ........... 

Com  meal  uudootton-twed  metil. 

vin. 

Do. 

IX. 
X. 

Silago  »nd  cowixtt  hajr 

do 

Cotton •«!*<•< I  tunnl  and  lii-nii.           ^M 
Do.                                              ^ 

The  object  of  the  exi)erin>ent  of  1902  was  to  determine  the  relative 
value  of  dry  and  sitcculeut  roughness  when  fed  with  corn  nu'al  and 
cotton-seed  meal,  ami  eol.ton-seed  meal  ami  cutlou-seed  bran.  A 
small  amount  of  eowpea  hay  was  fed  to  all  groups  in  the  l)elief  tliat 
it  would  a<ld  variety  and  p.'ilatabilify  to  the  ration.  As  indicated  in 
the  experinieut  of  lliOl,  corn  meal  aii<l  cotton-seed  meal  form  one  of 
the  flnest  combinations  that  can  bo  utilized  as  concentrates  for  feed- 
ing with  silage  or  stover  for  the  economical  production  of  lM»ef  in  the 
middle  .South. 

PRICE   OK   FOOD.STrFF8. 


The  profit  from  feeding  any  kind  of  food  will  be  measured  by  these 
fads:  The  prevailing  market  i»riees,  the  physiological  elTect  on  the 
animal,  and  the  percentages  of  the  various  digestible  food  facUjrs  it 
contains.  Unfortunately,  but  little  attention  is  given  to  any  of  these 
except  the  fir.st,  ami  as  tlie  market  piiees  have  varied  with-ly  during 
the  three  years  of  the  experiment — lieing  ijuite  reasonable  in  1900 
and  1901  ami  extremely  Jiigh  in  1902 — the  results  have  been  discussed 
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with  two  sets  of  prices,  known  as  high  and  low  prices.  The  facts 
bi-ought  out  are  fair  t«  all  the  food  stuffs  concerned,  and  will  enable 
the  reader  more  easily  to  determine  the  relative  value  of  the  different 
ones  and  the  prices  he  can  afford  to  pay  for  them  in  order  to  utilize 
them  profitably  in  stock  feeding.  Not  all  of  these  have  a  strictly 
market  value,  corn  stover  and  silage  being  two  notable  examples. 
According  to  onr  experience  and  that  of  other  farmers  in  the  State, 
it  costs  ab<nit  $.'}.50  to  ^4  per  ton  to  produce  corn  stover;  to  bale  it 
and  place  it  on  the  market  would  cost  a])out  $3  more;  and  it  would 
ordinarilj-  retail  for  jvbout  $7  a  ton.  Cowpea  hay  can  be  produced  at 
$4  to  $5  per  ton.  The  average  market  price  for  the  State  is  about 
|il(),  and  it  would  cost  the  farmer  practically  the  same  to  put  it  on 
the  market  as  corn  stover.  The  figures  used  for  silage  under  low 
prices  indicate  tl»e  actual  cost  of  producing  a  ton  of  the  silage  used 
in  these  feeding  experiments,  Avhile  $2.50  has  been  adopted  for  the 
high  price,  as  silage  is  not  strictly  a  commercial  article.  By  using 
these  two  sets  of  prices,  which  indicate  the  farm  value  of  some  crops 
and  tlie  market  i)rices  that  would  ordinarily  have  to  bo  paid  for 
others  wliich  must  be  purchased,  the  disposition  that  should  be  made 
of  certain  food  stuffs  has  been  more  clearly  brought  out,  as  it  is  pos- 
sible to  show  the  value  from  feeding  some  crops  as  compared  with 
the  market  prices,  and  hence  tlie  manner  in  which  thoy  should  be 
utilized  in  order  to  insure  the  greatest  profit. 


Kind  of  ttHH\. 

High     ] 

Low 
priori. 

ExiK-rimont  of  HiOO: 

\ 

$14.  U)  ■ 

30.00  1 

14.00  ^ 

10.00 

7.(10 

14.111  1 
17. 2r.  i 
22.00  [ 
10.00  1 
7.(«l  i 

$10. 75 

<^ottou-see<l  meal 

21).  (10 

14.00 

7.00 

Corn  stover 

4.00 

Experiment  of  llXil: 

Corn-and-cob  meal<( 

11.00 

14.00 

Cotton-Bwd  meal 

•«.no 

CowjMMi  hav 

1.00 

Stover _ 

4.00 

Hilago         

2.noi 

2S.(I0  ■ 
24.00 
20.00 
10.00  1 
7.00 
2.  SO 

I  iO 

ExiK-rimunt  f>f  I'.KR*: 

(^'orn  meal 

24.7.5 

24.00 

Ct>tt;)n-soi'il  nicnl  and  <-olt 
('ttwju'a  bay 

on-si't'd  bran 

3i).00 
7.00 

Stovi-r 

4  00 

2.10 

«Fod  for 

51  <lays. 

''  Fed  for  C!»  days. 
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The  rations  fed  per  day  at  the  beginning  and  at  tlie  close  of  the 
experiment  are  shown  in  the  following  t«,ble.  The  rations  were  fed 
per  1,000  pounds  of  live  weight: 

Daily  ration  fed  2)er  1 ,000  j'ouittls  of  live  weight. 


Group. 


U. 


in. 


IV. 


V. 


VI. 


VII. 


vin. 


IX.  i 


Kind  of  food. 


Experiment  of  11)00: 

{Com  menl 
Cowpoahay 
Com  stover 


Corn  meal 

Cotton-Kced  nif'ttl. 
Cotton-seed  bran  . 
Com  Btover 


Pounds  fed. 

lifffiniiiiitj. 
3 

a 

8 


1st  prritMl. 

4-- 
«-10 


Kxperiment  of  IMll: 

fCom  meal 
Cowpca  hay 
Corn  stover 

{C<irn  meal 
Cotton-^iecd  nical 
Cora  Btover 

{Com  moal 
Cowpea  hay 
Silage  sorghum" 

1  Corn  meal  
Cotton-BOed  meal 
Silage  sorghum  " 

Experiment  of  IWC: 

I  Corn  meal  
Cotton -.seed  meal 
Cowpea  hay 
Silage  com  <• 

(Cora  meal 

jCotton-seed  meal 

I  Cowpea  hay 

Istover  

I  Cotton-set  d  meal 53 
Cotton-seed  bran 4« 
0>wj>ea  hiiy 
Silage  corn  <• 

Cotton-feed  meal 

Cotton-seod  bsf,n 

CowiH.'a  hay 

Stover  


;i 
c 

8 


Clow. 


i 

B 
8 
4 
2 
8 
4 
U 

:« 

4 

2 


Isl  perioil. 
1 


•Jit  Jiff  tint. 


6 

3U 

.5 

G 
8 


30 


U 
10 
6 


5 

8 
6 

8 
0 
0 
8 
3 
8 
8 
4 

'•36 
8 
3 

'•4» 


4 

30 
0 

6 

7 


5 
30 
9 


"  Sorghum  silage  substituted  for  corn  at  e!id  of  tjO  dayn. 

fcCorn. 

<•  Corn  silage  :*)  days. 

''Cotton-seed  meal  and  ctjlton-seed  bran  suljstituted  for  cotton-seed  uienl  at  end  of  :j(t  <lavs. 


In  the  case  of  Group  II  a  number  ot  changes  in  the  arrangeiiu'iit  of 
the  cotton-seed  meal  and  cotton-seed  bran  became  necessary,  as  the 
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nnimals  got  off  feed  and  would  not  eat  tlio  mixture,  and  at  the  end  of 
the  second  period  it  was  found  necessarj'  to  reduce  the  amount  of 
cotton-seed  bran  and  replace  it  with  stover,  as  it  protluced  indiges- 
tion. In  tlio  case  of  Groups  Y  and  VI  corn  silage  was  fed  for  the  last 
GO  days  in  the  place  of  sorghum  silage.  In  Groups  VII  and  VIII  the 
corn  meal  and  cotton-seed  meal  at  the  beginning  of  the  ration  were 
mixed  1 :2,  making  a  very  narrow  ration.  The  ration  was  gradually 
reversed  until  during  the  last  period  they  were  receiving  2  parts  of 
corn  meal  to  1  part  of  cotton-seed  meal,  making  the  ration  consider- 
ably wider. 

The  object  of  arranging  the  foods  as  indicated  was  to  compare  the 
influence  of  feeding  a  narrow  ration  at  the  beginning  and  a  wide  one 
at  the  close  and  a  wide  ration  at  the  beginn^.ng  a;id  a  narrower  one  at 
the  close,  as  was  done  in  all  the  groups  in  the  experiment  of  1901.  In 
the  ease  of  Groups  IX  and  X  the  cotton-seed  meal  and  cotton-seed 
bran  were  mixed  in  the  proportion  of  52  per  cent  of  meal  to  48  per 
cent  of  bran.  Owing  to  an  unfortunate  delay  in  transit  it  was  neces- 
sary to  feed  cotton  seed  meal  for  the  first  few  days.  Corn  silage  was 
also  fed  for  the  first  30  daj's  in  the  place  of  sorglium  silage. 

METHOD    OF    FEEDING    PURSUED. 

The  steers  wore  all  dehorned  and  were  .stall  fed.  1'hey  were  kept 
out  of  doors  when  not  eating,  except  in  very  bad  weather.  The 
rations  were  fed  in  two  parts — at  0  a.  m.  and  at  5  p.  m. — and  the  ani- 
mals were  watered  at  the  same  time.  All  the  foods  used  were  in  a 
palatable  condition  and  were  eaten  with  relish  by  the  steers.  The 
animals  were  kept  free  from  lice  and  vermin  by  the  use  of  au  insec- 
ticide, and  those  parts  of  the  body  on  which  the  manure  is  liable  to 
accumulate  were  kept  clipped  so  as  to  keep  the  animals  in  a  comfort- 
able condition  all  the  time.  Four  animals  were  fed  in  all  groui)S 
except  Groups  VI  and  X,  which  contained  only  three  animals.  This 
was  due  to  the  fact  that  additional  stall  room  could  not  bo  obtained 
for  an  extra  animal,  or  all  groups  would  have  been  made  uniform. 

GAIN    IX    I.tVE    WEIGHT;    THE    "FILL-UP." 

Groups  I  and  II  wei'C  fed  91  days,  the  remainder  being  fed  120  days. 
This  did  not  include  a  preliminary  feeding  period  of  7  days,"  the  time 
required  to  get  the  auinial's  .system  under  the  full  influence  of  the 
food  .stuffs.  The  table  indicates  the  pounds  of  gain  and  the  amount 
of  "lill-up"  made  by  the  different  groups  during  the  preliminary 
feeding  period,  and  also  shows  what  effect  it  would  have  had  on  the 
daily  rate  of  gain  if  it  had  been  Included.  If  the  feeder  can  buy  poor, 
thin  anijnals  he  gets  the  full  benefit  of  the  "  fill-uii,"  and  it  is  to  his 
interest  to  purchase  them  when  they  ai-e  poor  and  thin  for  that  reason. 

a  14  days  in  the  exiierimonts  of  1903. 
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Ill 


It  is  not  to  the  interest  of  the  Roller  to  i)1h«*  his  animals  on  the  market 
in  :iny  snfii  condition.  Tho  '■lUl-up"  is  of  eonsiilorablo  inipor- 
trtut'e  from  an  oxperinKMi(:il  standpoint,  as  it  <'.\pbiius  why  so  many 
farmers  secure  such  unusually  laryit*  gains  that  at  tirst  sight  seem  to 
lx>  unroasonabli*  ami  aro  at  variance  wit li  llie  reednls  of  experim<>nlal 
investigation.  The  writer  has  often  lieard  it  said  that  fai'mers  could 
make  a  larger  yaiii  thau  was  done  by  the  experiment  station,  but  it  is 
e^isy  to  undei-stand  how  they  do  so  hy\  referring  to  the  table  s^huwing 
the  "  lill-up"  made  by  the  dilTeit<nt  groups  in  the  seven  days,  amount- 
ing in  Bomc  instances  to  24C  pijunds  with  Grouj*  IX.  All  the  cattle 
in  the  experiment  of  IflOC were  on  preliminary  feedinj:  for  l-l  days. 
This,  added  to  an  already  .satisfaetcMy  daily  gain,  makes  an  unusually 
large  gain.  While  the  "  fill-up"  is  profitable  to  the  feeder,  he  should 
distinguisli  between  that  and  gain  in  live  weight,  which  is  much  more 
difficidt  to  make  ."uul  which  could  rarely  if  ever  be  made  in  the  time 
and  at  the  rate  indicated.  Table  I  aLso  shows  liow  in  a  short  feeding 
peritwl  of  uo  dayy  unusually  large  gains  per  head  ikm-  day  may  1h*  made 
and  the  animals  still  renmin  in  only  fair  market  condition,  being 
neither  well  fattened  nor  properly  finished. 


I 


TaBTJ!  I. — IiiiTl'imi-  ill  lirr  irfiijlit. 
E2CPEBIKENT  OF  ItUO. 


W»l«lit. 


1 
I 


Lb*. 

3.030 

S,lll 


t 


Lh..    I 

3,18S  . 
8.ttO  I 


Lb*. 


BXPERIMKXT  OF  IWl. 


m 

i 

UO 

8.483 

a,5t» 

4,U1 

.-« 

18H 

ion 

SU 

165 

038 

1.8 

OOK 

rv 

< 

Id) 

3,47n 

»,44« 

!i.»ri 

ffi 

va 

HA 

68 

157 

m 

1.0 

&Z3 

V 

4 

19) 

«.t») 

3,M« 

4,  aw 

un 

2» 

Wt 

I7» 

ir 

»n 

1.7 

7« 

VI 

8 

lai 

s,aa 

«,«»] 

)i.»H 

Si 

S73 

230 

K 

146 

TH 

2.1 

74" 

BXPBBIMBNT  OF  liue. 


■  Twenty-one  day*. 


^Tweaty-eight  dmyt. 


■-Fonrtocn  day«. 


1.3 
l.l 
l.« 
f  I 


VII 

4 

IJO 

S.OIO 

8.  SB) 

4.U(« 

190 

m 

IIW 

»7 

un  i.(>7« 

i.O 

«». 

i.» 

vm 

4 

m 

s.noD 

S.SSI 

3,n» 

S18 

173 

133 

KH 

iffi 

023 

1.7 

T06 

l.S 

IX 

4 

m 

K.IMS 

"3.181 

a.  MS 

e4« 

SIS 

m 

in 

136 

MB 

1.7 

aot 

1.4 

X 

=^ 

_*. 

«..£0 

It.iltiU 

i.mwt 

IIU 

w 

HI 

lai 

tU  1    018 

l.li 

4a 

1.8 
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IMPORTANT  DIFFERENCE  BETWEEN   "FILL  UP"  AND  GAIN. 

Finally,  it  is  importent  that  the  feeder  recognize  the  differeflce  be- 
tween "fill  up"  and  gain;  for,  as  our  cattle  improve  in  quality  and 
are  brought  into  better  condit  ion  during  the  ' '  store  8tat<.',"  the  "flU-up " 
will  be  a  matter  of  less  consideration,  and  many  feeders  who  have 
depended  on  it  to  make  tliein  a  gain  of  90  to  100  pounds  per  head  will 
be  at  a  loss  to  understand  why  their  daily  gains  are  small,  and  they 
will  become  dissatisfied  with  steer  feeding  because  they  can  not  make 
largo  emnigh  gains,  as  they  think,  to  make  it  profitable.  The  gain 
from  the  "fill  up"  has  not  been  regarded  in  the  following  discussion, 
but  was  introduced  only  to  call  attention-  to  a  matter  of  very  great 
importance  and  one  which  is  generallj'  misunderstood. 

•  JAINS   BY  PERIODS. 

Besides  presenting  the  initial  and  finished  weights  of  each  group, 
the  gain  by  periods  is  also  shown.  Excellent  gains  were  made  bj'  all 
groups  during  the  first  period,  except  by  Groups  I  and  IT,  which  did 
not  .seem  to  take  kindly  to  the  foods  offered.  In  the  ca.se  of  Group  II 
this  was  accounted  for  by  the  cotton-seed  bran  already  referred  to. 
As  a  rule,  the  best  gains  were  made  in  i\w  first  -iO  days  of  ft^eding, 
though  a  study  of  all  the  groups  .shows  that  they  held  up  well  and 
were  making  very  satisfactory  gains  at  the  end  of  120  days,     (iroups 

I  and  II  made  a  good  total  gain — better,  in  fact,  than  a  number  of  t  hose 
that  were  fed  for  1-0  days.  This  was  largely  due  to  their  being  in 
poorer  <-ondition  than  any  of  the  other  cattle  f<'(l.  The  st^'crs  fed  in 
liiol  were  in  fair  condition  wlien  the  experiment  commenced,  while 
those  used  in  1002  were  in  the  best  condition  of  any  of  the  animals 
fed.  Leaving  out  of  consideration  the  preliminary  fee<ling  period, 
they  made  more  satisfactory  gains  than  any  of  the  other  groups. 

SlLAfiE,    CORN   MEAL,    A.VD   COTTOX-SEED   MEAL. 

The  largest  increase  per  group  and  the  largest  gains  per  individual 
W('re  made  by  (4roui)s  VI  and  VII — 710  and  <S,SI>  pounds,  respectively. 
These  animals  were  fed  silage,  corn  meal,  and  cotton-seed  meal,  and 
made  an  individual  gain  of  2.1  and  1.9  ])Ounds  for  the  entire  feeding 
period  of  120  days.  Seven  animals  were  fed  this  ration,  wliich  stands 
out  clearly  as  the  most  satisfactory  combination  used  in  point  of 
lialatability  and  gain  in  live  weiglit.  The  next  best  gains  were  made 
by  (iroups  I  and  II,  the  former  receiving  corn  meal,  <'0wpea  liay,  and 
stover,  and  tlu-  laitx-r  corn  meal,  cotton-seed  meal,  and  stover,     (iroup 

II  would  have  made  a  l)eltcr  showing  if  the  corn  meal  and  cottoii-sei-d 
meal  had  l)e(!n  used  during  the  lii"st  period.  .ludging  from  onr  exi)c- 
rience  in  feeding  stover— that  is,  a  <lry  lation — for  120  days  it  is  not 
reasonable  to  suppose  tliat  Groups  I  and  II  would  have  held  tliese 
gains  for  a  period  of  120  <lays  any  better  than  did  (Groups  HI,  1\', 
VIII,  and  .\,  which  were  led  corresponding  rations.     The  satistiutory 


Plate  XXV. 


Plate  XXVI. 


Fig.  t.— a  Good  Type  of  Feeder.  Showing  Plentv  of  Depth. 


Fio.  2.— A  Poor  Type  of  Feeder,  Lacking  in  Depth. 
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gam  made  by  Group  V — 1.5.)  pounds  per  day  and  a  total  of  728  pounds 
for  tb<>  foodini;  period  on  silagp,  oowpea  hay,  and  corn  meal— nuikcs 
it  evident  that  cowpea  hay  can  Ix*  substituted  for  cotton-seed  nn-al  to 
advautaye,  and  that  while  it  will  not  give  quite  such  gratifyinj;  re.sults 
a.s  cotton-seed  nieal,  its  use  as  a  .suhstitute  for  cotton-seed  meal  will 
be  (lelerniincd  liy  lln*  coht  of  the  former's  prodtiction  and  market  jirice 
of  the  latter,  [f  the  farmer  wislie.";  to  avoid  the  purchase  of  cotton- 
seed meal,  he  i-ouid  utilize  cowpea  hay  to  good  advantage,  the  ]ii'in- 
cipal  trouble  with  it  being  the  diflicnlty  fif  getting  tlie  cattle  fed  urt 
succulent  foods  to  eat  enough  of  it.  It  i.s  evident  that  silage  when 
fed  with  collou-see<l  meal  and  cotton-.seed  bran  is  not  nearl,y  as  satis- 
factory a  fee<l  as  corn  meal  and  cot  ton-seed  meal — witness  the  gain 
of  l.oS  pounds  per  liea<l  per  day  made  by  Group  IX,  fed  on  that  com- 
bination. Gi-oup  VIII,  which  received  stover,  pea  hay,  corn  meal, 
and  cotton-seed  meal  (a  dry  ration),  made  a  gain  of  IAS  pounds  per 
lieji'l  per  day.  "r  a  tfvtal  of  7n,i  pounds  (or  a  feeding  period  nf  I'in  days. 

COUD   OAINS  BY   NATIVE   CATTLE. 


The  fine  showing  made  by  Groups  I  and  II  was  partially  due  to  the 
manner  of  selling  these  animals.  The  cattle  in  1!»H)  received  their 
full  I'atiim  the  morning  on  which  they  were  sold,  whereas  in  the  years 
1001  and  \.'Mi-2  the}'  i-eceived  food  but  no  water  that  morning.  While 
the  animals  wei-e  driven  practically  the  same  ilistance,  the  results,  of 
course,  were  certninly  in  favor  of  the  cattle  in  Groups  I  and  11.  A 
suflicietit  iiuniber  of  animals  were  used  in  the  various  experiments  to 
show  that satisfaclory gains  were  made  when  suit.ible  rationsare  used, 
even  with  our  native  cattle.  In  six  of  the  groups  a  gain  of  practically 
1..5  pounils  per  day  was  n)ade  throughout  lli<'  entire  feeding  period,  a 
gain  that  would  compare  very  favorably  with  that  made  by  animals 
of  better  quality;  but  as  these  animals  did  not  di.spose  the  flesh  on 
those  parts  <if  the  body  whei-e  the  most  vattiiible  meat  is  found  and 
wer<-'  coarser  in  bone  and  coutaiueil  more  <jn'al,  theydi<l  not  lake  ()ri 
the  high  finisli  of  animals  of  better  quality,  nor  does  the  meat  bring 
such  a  high  price,  because  of  the  tendency  of  such  animals  to  develop 
largely  in  the  fore  ciuarler.  It  is  <iuite  evident  that  wifli  animals  of 
good  quality  and  the  food.stufTs  at  hand,  the  ^^outhern  farmer  can 
make  not  only  satisfaclorj-  gains,  but  place  on  the  market  an  animal 
of  high  linisli  and  one  that  will  sell  well.  The  principal  thing  needed 
in  order  to  insure  tin?  profitable  feeding  of  beef  cattle  in  the  State  is 
the  imiiroveinent  of  our  native  cattle  by  cro.ssing  the  same  with  i)ure- 
bred  sues  of  high  quality. 

LENGTH  OF  FEEDING  PERIODS. 

With  regartl  to  the  length  of  feeding  periods,  it  is  evident  that 
where  animals  are  making  a  gain  of  iM,   i.it,   i..5,  and  1.1  pounds 
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per  day  they  cau  l»e  fed  for  that  length  of  time  to  advantage,  or 
even  for  longer  perioils.  It  is  our  belief  that  these  animals  would 
show  a  profitable  gain  up  to  150  days,  as  they  were  in  a  growing, 
thriving  condition  when  sold.  It  is  to  the  best  interest  of  the  South- 
ern farmer  to  commence  feeding  his  cattle  not  later  than  the  first  of 
Detiembei",  possibly  the  middle  of  November.  Then,  if  he  feeds 
until  the  loth  of  April,  he  could  easily  get  in  a  feeding  period 
of  150  days  during  cool  weather  and  be  ready  to  turn  his  cattle  off  at 
a  go«Nl  time  of  year.  If  he  has  an  abundance  of  silage  and  utilizes 
cotton-seed  meal  and  under  certain  conditions  ex)wpea  hay  with  conx 
meal  or  such  other  winter  cereals  as  he  can  easily  grow,  he  can  make 
a  fair  profit  from  feeding  imtive  cattle.  Then,  by  improving  the 
cattle  in  the  several  communities  through  the  introduction  of 
improve<l  sires  on  the  cooperative  plan,  the  business  can  be  made 
permanent. 

RESTATEMENT   OF   RESULTS. 

The  above  results,  stated  In  another  way,  will  help  to  make  clearer 
the  previous  exhibit  concerning  tlie  gains  of  the  cattle: 


Fed  do- 
Clroup. 

ration- 

<:orn  stover. 

.  Gain  In  'Gain  per 

]12(tday9.!     tlay.     | 

Fed  ftwc 
Group. 

■ulcut  ration— silage. 

!  Gain  in  ' 
19)  days. 

Gain  per 
day. 

Ill 

IV 

T„tal 

1  PtmntU.    Poundi). 

...'        oiB         i.;i  . 
r^ia        1.1 

...'        1.12H            1.2    ' 

V... 
VI.. 

VU. 
IX.. 

Grai 

Total 

Poundi. 
7» 

\  -  •'"■ 

'        1,468 

Poundt. 
1.5 
2.1 

1.8 

VIll 

Tie '       i..'> 

HH6  ' 

1.9 

X 

...'           422            1.2 

DBSt 

1.* 

Total  Rain  . 
id  total 

Tutal  giiin  . . 

1.127,         1.3.-.^ 
...1        2,Xi5            I.2T 

1.548 

1       3,01« 

1.65 

Grauil  tolRl 

1.73 

The  above  statement  considei-s  only  the  cattle  fed  in  1001  and  iy02, 
as  thoy  were  all  fed  for  a  period  of  12<>  days.  'I'lie  avcrag*'  of  the  four 
groups  fed  dry  and  succulent  rations,  respectively,  includes  the 
results  from  15  cattle  in  each  instance.  The  fiains  made  by  the  cattle 
in  1!)01  and  IftO^*  did  not  vary  materially.  It  is  fair  to  average  up  the 
results,  because  all  the  groups  receiving  stover  and  succulent  food 
wen'  fed  corresponding  grain  nitions,  ami  the  difference  shown  in  the 
gain  must  l)e  largely  attributed  to  the  nature  of  the  roughness 
employed.  While  the  15  cattle  receiving  the  dry  ration  made  a  very 
fair  average  gain — namely,  1.-27  pounds  for  the  whole  period  of  1'20 
(lays— the  animals  receiving  the  succulent  ration  did  much  better, 
making  an  averag*'  gain  of  1.75  pounds  for  the  whole  peritKl,  so  that 
the  results  are  clearlv  in  favor  of  the  cattle  receiving  silage. 
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OONHUMPTK IX    OF   UlirOHNESS   AM)    COWfESTRATES. 

Tho  amount  ami  kind  of  rough nesH  and  cont'eutmtes  consunietl  by 
the  dilTfroiil  groups  is  sliown  in  Tabli-  11  in  oi-dcrtlial  the  reader  niaj' 
iiiforin  liiinst'lC  as  to  the  amount  (if  food  nM^uiroil  to  secure  tlio  gains 
I>er  group  shown  in  Table  I.  It  will  also  help  him  to  ascertain  the 
amount  of  food  of  different  kinds  lie  would  nee<l  to  have  on  hand  for 
animals  of  the  weight  indicated  for  a  given  IcngUi  of  time. 

Table  II. — Food  coHnwncil. 

EXPEBOLEMT  OP  WM. 


fUmgbMge. 

Oancentratos. 

L                 Qronp. 

Silage. 

Shredded 

com  sto- 

Tor. 

Cnwpe* 
Imy. 

Cam  meal. 

Cotton- 
n«M~.       Mwd  meal 
_?2™"',      and  oot- 

1      bmo. 

1 

1,£86.6 

9,«88.a 

2,840.7 

n _ 



1,187.4         a  8,sn 

4 


EXPSRQCEIIT  OF  UOl. 


HI                          

TV 

V 

1S,K«.5 
i3, 849.5 

VI 

sx 

vn 

vm 

ii,tm.ii 

IX 

X 

18, 4M 

SXPERIMENT  OF  UOB. 


'Cotton-seed  timn  only. 

6  S2  per  cimt  cotton-coed  tntal  and  **>  per  rent  ootton-wed  tmn. 

FOOD  EATEN  PER  POUND  OF  GAIN. 

Taiile  III  shows  the  amount  of  food  oonsumwl  per  pouuil  of  ganT^ 
and  enaljles  one  tostudj'  the  influence  of  theroughni'ss  on  tho  amount 
of  concentrates  rwjtilred  for  1  pound  of  gain.     As  tite  concentrates 

L-are  the  exyR'nsive  part  of  tlH<  ration,  a  fyimliination  of  foodstufTs  that 
li-nd»i  t^t  n«ducetjie  amount  rt«<[iiirtHl  Iweonifs  a  nuilterof  \ital  impiir- 
taiiMO  to  tlie  feetler. 

While  the  smallest  amounts  <»f  roughness  find  eoncontnites  wore 
cunsumed  by  (iroup  I,  it  must  not  be  forgott.en  that  these  animals 
■wei-c  fed  for  ttl  days  onlj',  and,  according  to  tho  table  of  live  weights, 
they  did  not  make  as  good  gains  during  the  last  30  days  as  in  the  flrst 
60.  Even  for  the  shorter  feeding  period,  (jJroups  I  and  II  consumed 
but  little  less  ooneenlrates  jier  pound  of  gain  than  Groups  VU,  V, 

,  juid  V'l,  which  were  fed  silage.      <  J  roup  VII,  which   consumed  4,1 
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pounds  of  concentrates  for   1  pound  of  gain,  was  fed  cotton-seed 
meal  and  corn  meal. 

Table  III.— F<«>f7  consumed  per  pound  of  gain. 

EXPERIMENT  OF  1900. 


Group. 


I.. 
II. 


Roughage. 


SilRfco. 


Pounds. 


Stover. 


Ponn<la. 
2.2 
2.2 


Ck>nc«ntrates. 


Totals. 


Cowpca 
hay 


Cotton  ,  Cotton 


meal. 


bran. 


Pounds. !  Pounds,  '  Pounds. 
4.8! I 


6.0 


Com 
meal. 


Rough- 
age. 


I 
POHndjt.  [  Pounds. 

3.7  i  7.0 

1.4'        "8.2 

I 


Concen- 
trates. 


Pounds. 
8.7 

a9 


III 

.    — 

rv 

V 

21.4 

VI 

18.7 

VII 

14.6 

VIII        

IX 

20.3 

X 

1 

EXPERIMENT  OF  1901 


4.3 
6.6 


2.3  I- 


2.3 


EXPERIMENT  OF  1902. 


3.8  1 
"4.'3'i 


2.3 

4 

3.6 

2.1 
2.5 

1.3 


2 
2.5 

3.2  ' 

3,7  I 


4.8 
5.0 
4.2 
3.2 


10.3 
6.6 
23.7 
18.7 


4.8 
7.9 
4.2 
4.6 


2.1 
2.7 


16.9 
7.8 

23.9 
9.8 


4.1 

6.8 
«'5.8 
^6.8 


«  Cottoii-set'd  bran  included  in  the  roughage. 
''  Cotton-seed  bran  included  in  the  coneentnitcs. 

The  smallest  amount  of  eonfentrat<>s  consumed  per  pound  of  gain 
in  the  120-day  feeding  period  where  stover  was  fed  was  with  Group 
III  (4.H  pounds),  but  as  pea  hay  was  also  substituted  for  cotton-seed 
meal  in  that  test  the  result  is  very  gratifying,  and  especially  so  as 
Group  IV,  which  received  stover  and  cotton-seed  meal,  consumed  7.9 
pounds  of  concentrates  for  1  pound  of  gain.  It  is  noteworthy  that 
where  stover  and  pea  haj*  were  fed  to  Groups  VIII  and  X  in  tho 
experiment  of  1002,  the  consumption  of  concentrates  per  pound  of 
gain  was  considerably  higher  than  in  group  VII,  where  silage,  cotton- 
seed meal,  and  corn  meal  were  fed.  The  feeding  of  cotton-seed  meal 
and  <Mttton-,see<l  bran  also  increa.sed  the  amount  of  concentrates  con- 
sumed per  pound  of  gain  in  Grouiis  IX  and  X  of  that  experiment. 
\\'hilo  a  comparatively  small  amount  of  stover  was  consumed  per 
pound  of  gain,  the  waste  with  this  rougliness  was  greater  than  with 
any  other,  as  tlie  amount  fed  per  day  averaged  about  8  pounds  per 
head,  wlicreas  the  silage  was  eaten  up  perfectly  clean.  Then,  the 
silage-fed  cattle  grew  faster,  the  handling  qualities  were  better,  the 
hide  soft,  <>lastic,  and  flexible,  and  the  hair  glo.ssy  and  oily  to  the 
touch,  as  compared  with  a  coat  that  was  inclined  to  be  rough,  drj", 
and  sliaggy  with  the  cattle  fed  stover.     It  is  quite  evident  that  corn 


NrXETEENTH    ANNDAL    EEPOKT. 


117 


8t«)VC'i"  can  be  utilized  as  a  roughness  to  advantage  on  Southern  farms. 
It  sIionM  be  preserved  and  so  used,  rather  than  neijh'etod  and  per- 
mitted lo  waste  as  at  tlie  prewut  time.  There  is  plenty  of  it  to  feed 
thousands  of  eattle  that  are  now  but  indilTerently  wintered,  aud  winch 
b>irely  hold  their  own,  whereas  thoy  should  make  a  profitable  ^ain. 

THE   COMPARATIVE    VALCE    OF  SILAGE,  STOVKK,  AND    PEA    HAT. 

Every  farmer  ean  aflnrd  lo  hav<>  a  silo,  as  silage  makes  a  most 
e.xeellenl  and  palatable  food  for  beef  prmluetioii,  and  one  that  will 
in  the  long  run  make  an  exceedingly  cheap  pound  of  gain,  by  reason 
of  the  small  auiniiiit  of  ooiiceTit rates  ri'tniired  to  be  fed  with  it.  It 
is  also  clear  that  lliese  eonecnl rates  slionlil  be,  whencv^T  possible, 
cotton-seed  meal  and  corn  meal;  oi',  if  the  cotton-seed  meal  be  so 
expensive  or  so  hard  to  iwociire  as  to  render  its  use  impracticable, 
chopped  i)ea  h;iy  can  be  snb.'slituted  for  i(  and  si  ill  ver\' gratifying 
results  obtained. 

The  following  eriinparison  shows  the  eost  jxTton,  tlie  yield  per  acre, 
anil  tiu'  relative  I't-edjug  valni'  of  corn  stover,  silage,  and  pea  hay, 
three  important  food  stnfFs. 

Corn  silage  was  fed  for  the  livst  -3<i  days  to  {iroujjs  ^'  and  VI  during 
the  experiment  of  I'.tO:!,  and  sorghum  silage  for  the  i-emainder  of  the 
time,  (ironps  VII  and  IX  in  the  experiment  of  1!J()1  reeeive<l  sorghum 
silage  for  the  lirst  00  days  and  corn  silage  the  last  GU  days.  The 
ealtle  ate  the  silage  from  both  sources  with  equal  relish,  an<l,  accord- 
ing to  «)l;servation  and  exjieritnenlal  data,  nuidc  eqnallj'  sjitisfactory 
gains  on  both  kinds.  Personally  the  writers  can  see  no  practicnl 
difference  between  silage  fi-oin  these  different  sources  if  it  is  properly 
made.  They  art-  br)th  excellent  and  satisfactory  for  feeding  beef 
cattle.  Sorghum  can  often  be  planted  asa  st'cond  crop — that  is,  after 
a  crop  of  winter  cereals  and  legumes  hjis  been  harvested — and  will 
still  mature  an<l  make  a  large  yield  <if  silage;  and,  wliile  corn  may  Ikj 
Used  in  thr  sanii*  way,  it  iloes  best  if  put  in  early  on  fall-plowed  land. 
It  is  true  that  where  peas  are  used  in  the  corn  for  silage  there  is  con- 
siderable aftermath  for  imstnring  after  the  corn  has  IxH-n  cut,  liutthe 
value  of  it  is  not  enough  to  offset  the  two  crops  that  can  be  obtained 
where  sorghum  is  u.sed.  Of  course,  the  two-crop  system  is  harder  on 
the  land,  requiring  a  larger  outlay  for  fertilizers  to  maintain  the 
projK'r  balance  of  the  soil  food,  aiul  this  matler  must  receive  caix'fnl 
consideration  in  making  a  compari.son  between  the  two  crops. 

An  exhibit  of  tlie  cost  of  silage  from  .sorghum  and  corn  as  obtained 
on  the  University  farm  follows.  The  average  yield  of  corn  silage  for 
the  years  I'.iOO  and  ll»i)l  was  7.8  tons,  at  a  cost  of  «i'J.lt)  per  ton,  or 
llT.itH  per  acre.  Tliis  amount  of  .silage  would  feed  an  animal  for  320 
days  at  tlie  rate  of  .30  pouiuls  per  day,  at  a  cost  of  3.2  cents  per  day. 
The  average  yi<'ld  of  .sorghum  silage  per  acre  for  the  jears  lOiMi  »nd 
I'JOl  was  7.2  l<ins,  at  a  cost  *1.78  per  ton,  or  SlJ.Sl  per  acre.     This 


118  BUREAU    OF   ANIMAL   INDUSOSiy. 

amount  wotild  feed  an  animal  for  480  days  at  tlie  rate  of  30  pounds 
per  day,  at  a  cost  of  2.7  cents.  Sufficient  sorghum  silage  to  feed  520 
days  would  cost  $14.04,  or  ^3.04  less  than  the  corn  silage.  These 
results  are  certainly  in  favor  of  sorghum  silage  and  Indicate  that  it 
could  1)6  frequently  utilized  to  advantage  should  the  corn  crop  prove 
a  failure  for  any  reason. 

SHREDDED    CORN   STOVER. 

Table  I  shows  that  the  15  head  of  cattle  fed  silage  in  the  exx)eri- 
meuts  of  1900  and  1001  gained  701  pounds  more  than  those  fed  com 
stover  as  a  roughness.  This  wa«  at  the  rate  of  0.42  of  a  pound  more 
per  head  i)eT  day.  As  much  as  one-third  of  the  stover  fed  was 
frequentlj'  wasted,  whereas  the  silage  was  all  consumed.  The 
increased  gain  made  by  the  cattle  fed  silage  at  4.5  cents  per  pound 
amounted  to  $34.24.  It  also  appears  that  4.75  pounds  of  shredded 
stover  were  consumed  per  pound  of  gain  as  against  18.75  pounds  of 
silage;  0.02  pounds  of  concentrates  were  consumed  per  pound  of  gain 
when  stover  was  fed  as  against  4.52  pounds  when  silage  was  fed. 

When  stover  was  fed  the  net  cost  of  1  pound  of  gain  at  high  prices 
was  0.7  cents;  at  low  i>rices,  4.97  cents.  When  silage  was  fed  the  net 
cost  of  1  pound  of  gain  at  high  prices  was  5.82  cents;  at  low  prices, 
4.57  cents.  The  average  slaughter  test  of  the  cattle  fed  stover  was 
65.4  per  cent  of  the  live  weight;  of  the  cattle  fed  silage,  50.4  per  cent 
of  the  live  weight.  The  weight  of  the  salable  meat  in  the  carcass  of 
the  drj--fed  cattle  was  8,100  pounds;  of  the  succulent.-fed  cattle,  8,083 
pounds,  a  diflforeuce  of  577  i)otinds  of  salable  meat  in  fa^•or  of  the 
succulent-fed  cattle. 

As  already  observed,  an  acre  of  silage  in  the  experiments  of  19U0 
and  1901  would  feed  a  steer  for  520  days  at  the  rate  of  30  pounds  per 
day,  and  an  acre  of  sorghum  under  the  same  conditions  for  480  days. 
An  acre  of  stover,  the  average  yield  of  which  on  the  University  fann 
in  1900  was  1.0  tons,  when  fwl  at  the  rate  of  8  pounds  per  day  would 
furnish  feed  for  400  days.  It  woxild  thus  require  1.3  acres  of  land  to 
grow  enough  stover  to  feed  as  long  as  an  acre  of  corn  silage,  and  1.2 
acres  to  feed  as  long  as  an  acre  of  sorghum  silage.  The  cost  of  pixKluc- 
ing  a  ton  of  corn  silage  in  1900  and  1901  was  §2.19,  or  $17.08  jier  jvcre. 
The  cost  of  producing  a  ton  of  sorghum  silage  under  the  same  condi- 
tions was  *1.78  per  ton,  or  $12.81  per  acre.  The  cost  of  producing  a 
ton  of  stover,  where  two-thirds  of  the  cost  of  the  crop  was  charge<l  up 
to  the  grain,  was  about  $3.50  i»er  ton,  or  $5.00  per  acre.  To  produce 
the  stover  feeding  equivalent  of  corn  silage  would  cost  *!7.28,  leaving 
a  ditTeronee  in  favor  of  the  stover  of  $9.80  per  acre.  To  produce  the 
stover  fe<'ding  equivalent  of  an  acre  of  sorghum  silage  would  cost 
80.72,  a  difference  in  favor  of  the  stover  of  JO. 09.  Thes<' results  seem 
at  I'rsl  to  )»e  so  much  in  favor  of  the  stover  as  easily  to  lead  one  astray. 
As  (lie  succulent  food  would  give  0.42 of  a  pound  more  gain  per  head 
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per  day  than  tbe  dry  food,  aimiunting  in  520  divyn  1o  21S.4  poiindn, 
•wliicli,  a(  a  8(vl«  piico  of  4.75  cents,  would  he  *]0.37,  so  lliut  llie  corn 
Bilage  would  tstill  show  a  prolit  ovt^r  ilu-  slovtr  <»f  57  <s>nls  per  acre 
*nd  the  sorghum  milage  of  $4.28  per  acre.  15ec«u.se  of  the  Inrg^r  gains 
made  by  the  silap'-fod  oattlc  th*"y  would  be  in  better  condition  and 
henc*e  eoniniand  a  Itetter  sale  pri<'e.  While  it  \a  true  that  those  cattle 
were  all  »old  at  the  same- price,  the  bntchei'S  vrere  always  jncliueO  to 
discriminate  in  favor  of  the  silage-fed  cattle  lx*<NiuBe  of  their  l»ett«r 
couilit  ion. 

i[an\'  farmers  iK'lieve  they  can  ^t  more  from  hanestinj;  the  i-i-op 
of  corn  and  using  the  stover  than  from  a  crop  of  silage  where  the  ears 
are  put  in  the  silo.  It  has  already  been  noted  that  0.02  pounds  in 
con centifites  •were  consunnMl  per  pound  of  gain  when  stover  was  fed, 
wliile  only  4.52  pounds  were  consumed  when  silage  was  us«»d — a  dif- 
ference of  1 A  pounds  of  coiaet'iitiiites  per  pound  of  gain.  In  520  days 
this  would  amount  to  780  pounds  of  corn  or  cotton-s«>d  meal.  The 
corn,  at  40  cents  a  bushel,  would  be  worth  #5.00,  and  (he  cott(»n-si'ed 
meal,  at  $20  a  ton,  would  bo  worth  87.80,  so  tliat  ibe  use  of  milage 
would  effect  a  remarkable  saving  in  the  amount  and  cost  of  the  con- 
centrates requireil  to  make  1  iwund  i>f  gain  through  a  long  ft'ediiig 
periofl. 


COWPEA  SAY   AS   A  SirBSTITCTK  P«)H   OOTTfiX-8EED  HEAL. 

In  the  experiments  of  1900  from  6  to  10  pounds  of  oowpea  hay  were 
fed  in  place  of  3  to  5  pounds  of  cotton-seed  meal,  witli  excellent 
results.  The  average  gains  per  head  per  day  made  by  Group  I,  fed 
cowpea  hay  in  place  of  cotton-seed  meal,  wiis  1.8  pounds,  as  com- 
pared Willi  1.0  pounds  made  by  Oronp  II.  Of  coui-se,  (Jrouji  IT  would 
prt>bably  have  done  better  if  the  aniiiuils  had  not  iveeived  any  cot- 
loii-seud  bran.  lu  the  expoi-iuwut  of  11)01  tiroup  III  received  from  C 
to  '.'  pounds  of  iwa  Iwiy  in  place  of  2  to  ;{  pounds  of  cott.on-.seed  meal 
fed  Group  IV^.  The  average  gain  for  the  120  days  made  by  (Jroup  III 
was  1.3  pounds  and  by  Group  lY  1.1  pounds,  further  confirming  the 
favorable  results  obtained  with  pea  hay  as  a  substitute  for  cotton- 
seed meal  in  the  experiment  of  \WMK  In  fact,  it  seems  reasonable  to 
Conclu<le  that  <'owjkii  hay  can  lie  sulwtitnted  for  cotton-seed  meal 
where  a  dry  ration  is  fed.  'With  a  sue<'ulent  ratiou  it  is  not  nearly 
so  satasfaetory,  because  the  cattle  ciui  not  be  induced  to  eat  enongh 
of  if.  This  was  ch-arly  sho«Ti  in  the  case  of  (iroups  V  and  VI,  where 
an  attempt  was  ma<le  to  sul>stitute  cowjwa  hay  for  colton-see<l  nn-al 
in  Group  V.  As  a  result  tJie  average  daily  gain  for  120  days  wa«  1.5 
pounds,  whereas  with  Group  VI,  wliich  received  cotton-.seed  meal,  the 
uveiage  daily  gain  was  2.1  pounds. 

If  one  will  take  the  U'ouble  to  examine  the  tables  carefully,  he  will 
find  that  the  substitution  of  pea  hay  for  c^»tton-see<l  meal  «'(Tected  a 
considerable  saving  in  the  amouut  of  concentrates  consuuiiMi  iter 
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pound  of  gain,  and  reduced  the  net  cost  of  a  pound  of  gain  because  of 
the  cheapness  with  which  it  can  be  produced.  The  cattle  fed  pea 
hay  did  not  kill  out  quite  so  well  as  the  otlier  groups,  though  the  dif- 
ference was  not  material.  In  one  experiment  last  year  on  the  Uni- 
versity farm  7.7  acres  of  pea  hay  made  an  average  yield  of  1.9  tons 
when  gi"own  as  a  "  second  crop."  The  cost  per  ton  placed  in  (he  barn 
was  $5.30,  and  it  is  evident  from  these  facts  and  figures  that  pea  hay 
can  lie  frequently  utilized  in  place  of  high-priced  corn  and  cotton- 
seed meal,  and  that  it  seems  to  be  especially  adapted  for  use  in 
rations  where  shredded  stover  forms  part  of  the  roughness. 

DRV   AND   DIGESTIBLE   MATTER  CONSUMED. 

The  smallest  amount  of  dry  matter  consumed  per  pound  of  gain 
was  by  Group  VI  (8.2  pounds),  fed  silage;  followed  closely  by  Gi-oups 
I  and  VII,  the  former  fed  stover  and  the  latter  silage.  The  largest 
consumption  of  dry  matter  per  pound  of  gain  was  with  Groups  IX  and 
X,  fed  silage  and  stover,  respectively,  with  cotton-seed  meal  and 
cotton-seed  bran. 

Table  IV. — Diijentible  matter  eonsHiiied  per  pound  of  gain. 
EXPERIMENT  OF  IdOO. 


Oronp. 

Pounds  I'onsumeil  of— 

Pounds  consumed 
of- 

Pounds  consumed 
per    pound     of 
gain  of— 

Bo„K..age      C--"" 

Total. 

6.847.8 
7. 174.9 

Dry 

matti-r. 

Dilfestiblo 
matter. 

:i.«l!4.l 
S.  1211. 1 

Dry 
matter. 

8.9 
10.2 

Digest- 
ible 
matter. 

I 

II 

4,49S.  1          2..T49.7 
4.84t<..'>  ;       i.-.m.* 

t 

ft,«!lO.:i 
H.Ott.a 

8.1 
6.3 

EXPERIMENT  OF  IWl. 


III. 

IV. 

V. 

VI. 


VII. 
VIII  - 
IX 
X. 


It.  247..'-. 

1i.i*»\Jt  ■ 

9,144.0  1 

7.4<K.3 

4.918.9 

12.3 

8.1 

a. 448. 7 

4.i3i>.a 

7,.-y<>.0 

.->,722.8 

4,235.0 

10.9 

8.1 

17.2711.3 

a.mv.o  1 

2o,ai8.a ! 

7,641.0 

.'>,a"i4.a  ■ 

10.5 

7.4 

1:1,849.,', 

a. :«!«.. 1 

17,l:Vi.O  ! 

«,0(<»,8 

4,411.0 

1 

8.2 

0.0 

EXPERIMENT  OF 

1902. 
8.066.7 

r,.xii.n  ' 

9.1 

14,941.:) 

a. 61 1.,'-.    ; 

18..Vi2.8 

6.0 

.'■•.  19:).8 

a,(i«2.o  1 

9,1.V,.8    1 

7,436.3 

,1,02(1.1  1 

10.5 

7.1 

1.-..  810.0 

.1,497.0 

I9,:«)7,0 

8.4.'!7.9 

r,.WM.n  ! 

12. 7 

7.7 

4. 15.2,  a 

2,(ai..i  , 

1 

«,778.7.i 

6..Vi8.0 

a.  22.1. 2  1 

1.1.6 

7.6 

'I'lic  siiiiiUfst  amount  of  digestible  matter  consumed  per  pound  of 
gain  was  by  (iroiip  II,  fed  stover,  corn  meal,  and  (;()tton-seed  meal. 
While  it  is  true  that  this  group  received  some  cotton-seed  bran,  it 
was  only  after  that  feed  was  reduced  that  they  made  any  satisfactory 
gains.  (Tioups  \'I  and  VII,  fed  silage,  cotton-seed  meal,  and  corn 
meal,  consume*!  d  pounds  of  dig<'stible  matter  per  pound  of  gain. 
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The  largest  amount  of  <lry  matter  consumed  per  pound  of  gain  was 
Ijy  rJroups  III  and  IV,  fed  stover,  corn  meal,  and  enwjjea  hay,  and 
corn  meal  and  eutton-seed  meal,  re.speetivoly.  TlicHe  statements 
with  the  previouH  discussion  will  make  clear  the  relative  value  of  the 
diflferent  rations  oniployed. 

COST   OF   A   POUND   OF   (JAIN. 

Taldc  V  shows  the  cost  of  the  food  consumed  and  the  cost  ol 
pound  of  gain  at  high  prices  and  low  prices.  It  al.so  indicates  the 
cost  of  attendance,  which,  of  course,  was  greater  with  Hie  experi- 
ments of  ICtOn  lliiui  in  lOni  jind  1002  owing  (o  the  larger  mumiIxt  of 
animals  employed.  In  an  f.xpcriiiieiit  of  tfii.s  kind  the  farimr  sliuiiltl 
certainly  make  a  portion  of  his  profit  from  the  value  of  the  harnynrd 
manure.  About  06  to  118  per  cent  of  all  thi^  plant  food  elements  con- 
sumed are  voided  by  beef  cattle,  aixl  if  the  lunniire  is  given  that  care 
and  attention  which  it  merits,  at  least  75  |>er  cent  of  its  fertilizing 
value  should  easily  be  returned  to  the  soil.  It  is  on  that  basis  that 
the  present  estimate  of  the  net  cost  of  1  poniid  of  gain  has  l>een  pre- 
pared. It  is  Worthy  of  note  that  the  fl net luit ions  in  tin'  market  prices 
of  food  stuffs  make  a  marked  difTercnee  on  the  net  cost  of  1  [umnd  of 
gain  as  well  as  materially  changing  the  relative  value  of  the  food 
stuffs  em[)loyed.  It  is  also  interesting  to  ob--ierve  what  a  marke<l 
lnlluen(!e  the  fertilizing  value  of  the  food  stuffs  has  on  the  net  cost  of 
1  ponnd  of  gain  as  shown  in  tJie  last  two  columns  of  the  table. 

Tablr  y.—Cost  o/food  and  cost  of  i  pound  of  ijain, 

EXPERIMENT  OF  !«*). 


I 


fffolip 


I.. 

u. 


EXPERIMENT  OF  IWI. 


m 

SOB 
740 

eo.ao 

4K  HI 
K.25 

i».12 
!».77 
37.  (W 

9.(10 
9.80 
9.(1(1 
7.  an 

27.47 
iM.US 
S3. 28 
2&.84 

20.0(1 
a.  54 
17.40 
19.(1(1 

10.0 
11.2 

8.5 
7.3 

T.7 
9.3 
8.8 
8,1 

0.6 
0.9 
8.1 

4.7 

4.8 

IV 

5.Q 

V 

t.i 

VI 

S.5 

EXPERIMENT  OF  U02. 


vu.„ 

vm 

am 

802 

422 

rs.H 

71.25 
84.92 

4.'l.37 

04. 1«) 
50.95 
58.68 
38.98 

9.80 
8.80 
0.80 
7.20 

42.27 
41.91 

3B.20 

29.80 
31.7(1 
31.43 
24.80 

9.4 
11.5 
11.1 
12.  U 

8.4 
9.9 
10.8 
111.9 

8.0 
7.0 
8.6 
8.3 

8.0 

IX 

6.8 

Xk 

5.2 
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THE  PEICE   OF    FOODSTUFFS    INFLUENCES    THE    VALUE  OF  A  RATION. 

Considering  a  120-day  feeding  i>eriod  and  high  prices,  it  is  seen 
tliat  the  employment  of  a  succulent  ration  rendei-ed  the  cost  of  1  xx>und 
of  gain  quite  reasonable,  especially  in  the  case  of  Groui>8  V  and  VI, 
Mhile  the  feeding  of  a  dry  ration  had  the  reverae  effect.  Where  high 
prices  prevailed  for  food  stuffs,  the  results  are  not  materially  changed, 
but  the  cost  of  i)roducing  1  pound  of  gain  where  a  dry  ration  was  fed 
was  so  expensive  as  to  make  the  profit  doubtful.  The  Importance  of 
considering  the  manure  as  a  factor  in  feeding  l)eef  cattle  is  strongly 
emphasized  by  contrasting  the  jirices  in  the  hxst  four  columns.  For 
example,  in  the  case  of  Group  I  there  was  a  difference  in  the  cost  of 
1  pound  of  gain  of  2.3  cents  in  the  case  of  high  prices  and  2.2  cents  in 
the  case  of  low  prices.  Many  other  equally  interesting  examples  will 
be  observed  in  this  table.  It  is  particularly  gratifying  that  the  net 
cost  of  1  pound  of  gain  should  prove  so  reasonable  when  the  impor- 
tance of  the  fertilizing  value  of  the  excrements  is  recognized.  Where 
high  prices  prevailed,  the  highest  not  co.st  of  1  i>ound  of  increase  was 
7  cents  and  the  lowest  4.7  cents.  Where  low  2U'ices  x>revailed,  the 
highest  was  G.2  cents  and  the  lowest  3.5  cents. 

COMPARATIVE   VALUE   OF   THE  K.\TIONS. 

With  regard  to  the  rations  fed,  it  is  clear  that  tor  long  periods  and 
cheap  gains,  wliere  all  things  are  considered  at  either  high  or  low 
2)riccs,  that  silage,  cotton-seed  meal,  and  coi-n  meal  stand  very  clo.so 
to  the  top.  Under  certain  conditions  stover  can  also  be  used  with 
gratifying  results,  though  it  is  likely  to  give  better  results  if  used  in 
shorter  rather  than  in  longer  feeding  periods.  Cotton-seed  meal  and 
cotton-seed  bran  do  not  seem  to  bo  well  adapted  as  food  stuffs  for 
making  economical  gains  on  beef  Ciittle,  either  when  the  cotton-seed 
bran  is  fed  by  itself  or  Avhen  fed  in  conjunction  with  the  coltou-seed 
meal  in  the  proportion  of  52  jxt  cent  of  cotton-seed  meal  and  48  per 
cent  of  cotton-seed  bran.  The  reader  should  compare  Groups  VII 
and  IX  and  Groups  VIII  and  X,  where  some  striking  differences  are 
shown  that  must  be  chiefly  attributed  to  the  influence  of  tho  several 
concentiatos  entployed.  Cowpoa  hay  shows  up  very  well  as  a  substi- 
tute for  cotlon-seed  m<'al  when  eith<'remployeil  with  adry  or  suconlont 
roughness.  Compare  Groups  III  and  A'  and  Groups  IV  and  Xl  to 
get  a  cleai-  understanding  of  its  effectiveness  wlieu  so  employed. 

THE   RELATION    OF   NUTRITIVE   RATIO   TO   (iAIN. 

Ill  the  experiment  of  li'Ol  a  comparatively  wide  ration  was  used 
with  all  tlio  different  groups  from  the  incoiitiou  to  the  close  of  the 
expoiiment.  It  i-anged  with  Group  III,  fi-om  1:S.2  at  the  beginning 
down  to  1 : 7  at  the  close ;  with  (i loui)  IV,  from  1 :  (>  to  1 : 5.4,  which  was 
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the  narrowest  ratiim  fed;  witli  Oroiip  V,  fraiii  1:'.».7  to  1:0;  and  wiili 
Group  VI,  from  1:7. o  to  '1:'>..'J.  L(K)kinjr  ov«.t  tli<>  rword  of  the  dif- 
ferent wtMg^hts  of  thfjio  aniiniils  it  was  foiiud  tlial:  no  uniformity 
existed  in  the  rate  of  gain  where  a  wido  ration  wa.s  coranienced  with 
and  gradually  naiTowi-d  dowTi  to  tho  c-lose  of  the  cxpeviinenl. 

As  the  n.-ader  will  recall  fii)ni  the  table  of  Aveights,  the  bent  gains 
were  made  by  GrouxM?  V  and  VI,  which  were  fed  considerabh'  nar- 
rower rat  ifins  than  GruupH  TIT  and  FN'.  In  the  fxperinient  of  llMif, 
owing  to  the  high  priee  of  <'orn  meal  and  the  <'omparalively  eheap 
price  of  eotton-twed  meal,  espeeially  when  its  hlp^  feeding  value  is 
oonsidc'wd,  it  was  thought  advisable  to  endeavor  to  feed  as  much 
<'ottoii-se<?d  meal  as  po.ssible.  Accordingly,  at  the  iH-giTining  of  the 
experiment  2  pounds  of  cotton-seed  meal  were  fed  to  1  pound  of  com 
meal,  while  during  the  progress  of  the  expei-iment  this  proportion 
was  gradnally  reversed,  until  at  1)io  end  -  pounds  of  eoru  meal  were 
being  fed  to  I  pound  of  cotton  seed  mcAl.  This  gave  in  the  ca.se  of 
Group  VII  a  ration  of  1:4.1  at  the  beginning  and  l:oJ>  at  tlie  close; 
in  the  case  of  Group  \III,  1:3.8  at  the  beginning  and  1:4.7  at  the 
close;  in  the  ease  of  Group  IX,  1:  ;!.5  and  1:4.2;  in  the  case  of  (Jronp 
X,  1:3.1'  and  1:3.4.  The  gains  made  by  Groups  VII,  VIII,  and  IX 
were  by  far  the  largest  and  most  satisfactoiy,  and  the  increase  per 
head  for  the  whole  period,  \s"ith  a  narrow  ration  to  eommenee  with 
and  a  wide  one  al  the  close,  was  greater  than  in  the  exfwrinient  of 
1901.  The  Ix'st  results  in  1S>01  w«ro  obtained  from  using  the  nar- 
rowest of  the  rations  employed;  tl.at  is,  running  from  1 :  <>  down  to 
1:5.4,  and  1 :7.d  down  to  1 : 0.3  with  Groups  V  and  ^'I. 

Theexcelleiit  results  obtained  in  1902  and  the  gratifying  gains  niad« 
from  the  beginning  to  the  elo.se  of  the  experiment  iiialcc  it  evident  that 
a  Very  narrow  ration  can  be  employed  at  the  lii"sl  of  the  exi>erinieut, 
especially  with  cattle  in  a  similai- condition  to  those  fed  in  these  tests. 
Our  experience  makes  it  clear  that  in  order  to  get  the  highest  finish 
and  keep  up  uniform  gains  to  the  end  of  the  exiK'rinient.  it  is  neces- 
sary to  feeil  more  corn  meal  through  the  last  stages  of  the  feeding 
trial  than  at  the  tieginning. 

In  feeiling  e.inle  the  object  should  be,  especially  if  they  are  i!-year- 
olds  and  al  all  thin,  to  get  as  much  growth  and  develoiniieiil  during 
the  first  two  or  three  months  of  feeding,  depending  on  the  length  of 
the  feeding  jwriod,  and  then  to  vriden  out  the  ration,  reversing  the 
proptirtion  of  cotton-seed  meal  nnd  corn  n»eal,  and  fatten  rapidly. 


KEKULTS   OK  THE   SLArOBTGR  TEST. 

Some  interesting  facts  are  brought  out  by  the  sbiughter  test  (Table 
VI).  fbie  of  these  is  the  influence  of  driving  cattle  2  miles  and 
weighing  them  up.  It  is  difTicult  to  explain  the  snuvU  loss  shown  by 
Groups  I  and  II  unless  It  was  due  to  a  radical  difference  in  the  scales 
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on  whi(!h  tlioy  were  weighed.  It  does  not  seem  i-easouable  that  they 
should  lose  so  little  when  they  made  a  poorer  slaughter  t«8t  than  the 
other  cattle  used  in  the  experiment,  and  it  can  not  he  attributed  to 
the  dry  rations  on  which  they  were  fed,  as  Groups  III  and  IV  which 
were  fed  a  similar  ration  showed  a  larger  loss  than  the  silage-fed  cattle 
of  that  year.  Groups  VII  and  IX,  the  silage-fed  cattle  of  1902,  showed 
considerably  more  loss  than  the  dry-fed  cattle,  and  that  makes  it 
evident  that  silage-fed  cattle  should  be  finished  off,  where  .shipment 
to  distant  market  is  contemplated,  on  a  comparatively  high  percentage 
of  concentrates  and  a  considerable  amount  of  pea  hay  or  other  pala- 
table roughness,  so  that  t!ie  animals  maj'  stand  the  shipment.  Of 
course,  driving  animals  2  miles  and  shipping  them  1,2<X)  miles  would 
likely  have  a  very  different  effect. 

T.\BLE  yi.—Reitiiltii  of  slaughter  tests. 

EXPERIMENT  OF  1900. 


Group. 


I.. 

II. 


?«.Srf\,    «t  stock 

\er«ity  I    yards. 

I    (arm.        }»•"=• 


Pintnds.  I  FvUHtls. 
3,825  3.790 

3.HT5  i       S.Hfi.l 


Loss  in 


Weight  I    L^^  j,y 


PoHtUltt. 

3a 
10 


PoHHC/j*. 

2,«I7 
2,0I« 


Pomtds. 
1.6S9.5 
1.731 


Goo<l 
meikt  in 
carcass. 


Per  cent. 
63 
B2.S 


Int«8ti- 


of  liver.  j^,,,g^ 


Poundf.  I  Pounih. 
10.1  i  20.8 

11.3  i  17.8 


EXPERIMENT  OF  1801. 


Ill 

4.140 

IV 

4.(130 

V 

4.3:i0 

VI     

3.47.'>  1 

i 

4.(60 
3,940 
4.2.>-> 


90 

«o  I 


2,241 

l.tW4.5 

v..  3 

».« 

2,250 

l.COO 

.'57. 1 

9.5 

2,3111 

1,724 

.5S.2 

11 

1,054 

1,200..') 

."t7. 5 

12.3 

19 
13 
24 
37.1 


EXPEKIMEXT  OK  i»rZ. 


VII  . 
VIII. 
IX... 
X-.-- 


1 


4,09(1  4.010  j 

:wai  I      :t.f«i 

3.W<.->  I        3,N«)  I 


.7s"> 


2, 7:f> 


40  ' 
^5 

.'lO 


I 


2.2«5  ' 
2.142 

2,07:4  ! 

1,473  j 


L.'iSR.ti 

.i(i.5 

11.8 

24.8 

1,«1.5.3  , 

iv>.2  1 

11.9  : 

18.8 

l,li(«l.8  ' 

.54.0  1 

12.3  , 

17 

1,1".»<.5  j 

^0| 

11.  i  ■ 

10.1 

Th<'  slaujiliter  test  willi  the  ;J8  head  of  cattle  employed  in  the 
♦'.xpcriments  was  carefully  conductcHl.  The  table  shows  the  percent- 
age of  good  meat  in  tlie  carcass  of  eacli  of  tlie  different  groups,  also 
the  wcigli)  (>(  the  liver  and  the  pounds  of  intestinal  fat  per  head. 
Tlic  hiirhcst  jx-r  cent  of  good  meat  was  made  by  Group  VI,  where 
silage,  cotton-seed  meal,  and  corn  meal  were  fed.  Group  IV,  fed 
stover,  (•()tton-se(Hl  meal,  and  corn  meal,  was  a  close  secoutl.  Then 
came  (iroup  \1I,  fed  silage  with  the  same  meals,  and  Group  III,  fed 
.stover  and  corn  meal  with  pea  hay  as  a  substitute  for  cotton-seed 
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meal.  Groups  I  nnd  II  were  clearly  behind  jiU  the  others  in  the  mat- 
ter of  slaughter  test,  doubtless  due  to  the  8h<>rt<?r  fiH'iliiig  piMiod,  a 
fact  whu'h  emphasizes  the  iinportaiiee  of  putting  a  highly  liiiishetl 
pro<Uu't  on  the  market.  If  the  animals  in  the  experiments  of  lf>01 
and  10O2  had  b«>en  f(>d  for  LW  days,  tliey  would  have  shown  eonsider- 
ably  higlier  slaiy^htcr  test  than  they  did.  As  a  matter  of  faet,  the 
avenigG  cattle  slaughtere<l  in  many  Soutliern  abattoii-s  will  not  dress 
over  50  per  cent  of  the  live  weight,  whereas  if  properly  finished  they 
should  dress  eloso  to  tiO  per  cent.  On  animals  of  tlie  weight  and  size 
of  tho.s«'  shown  in  tin-  experiment,  of  1902,  tiiis  would  amount  to  a 
loss  of  !)7.!>  pounds  per  head,  which,  at  the  sale  price,  would  mean 
♦4.45  per  hea<l. 

SILAOE-FED  CATTLE   KILL  THE   BEST. 

While  the  pert'ent«ge  of  good  meat  in  any  of  the  slaughter  tests  is 
thus  considerably  below  what  should  bo  a  fair  stau>1ard,  it  indicates 
that  with  im[)roveil  sires  the  standard  of  beef  cattle  could  be  unickly 
raised  in  the  Slate.  A  gratifying  result  of  the  slaughter  test  is  found 
in  the  fact  that  llie  silage-fed  cattle  showed  the  highest  per  cent  of 
good  m<mt,  it  being  the  prevailing  though  erroneous  belief  of  the 
farmer  and  InUcher  that  an  animal  fed  succulent  food  will  not 
"kill  well."  WhiMi  the  cattle  in  one  of  these  experiments  were 
offered  for  sale,  the  but irher  proposed  to  discriminate  against  thoso 
fed  silage,  maintaining  that  they  would  not  dress  as  well  as  the 
othei-s.  He  was  a.ssure<l  that  if  the  silage-fed  cattle  did  not  dress  out 
»is  well  as  the  others  he  would  not  be  expected  to  paj"  as  high  a  price 
fm*  them.  The  slaughter  tests  speak  for  themselves  on  that  jwint 
anil  sound  the  death  knell  of  a  prejudiced  and  absurd  belief.  The 
weight  iif  the  livers  was  not  materially  influeneed  by  the  character  of 
the  ration  fed,  though  the  weight  of  intestinal  fat  showed  considerable 
variation.  It  was  highest,  as  a  rule,  with  the  silage-fed  cattle.  While 
tile  greater  weight  of  the  iiitcsi  iiuil  fat  may  be  attributed  in  a  nieasui-o 
to  the  succulent  food,  it  is  also  influenced  by  individuality,  and  is 
not  a  facttu"  of  suflieient  importanee  to  have  any  marketl  influence  on 
the  investigation. 

WATER  CONSUMED. 

Table  VII  shows  the  amount  of  water  consumetl  per  head  jHsr  ilay. 
It  was,  of  course,  considerably  les.s  with  the  cattle  fed  succulent  food, 
as  compared  with  dry  rations,  varying  from  2'.t.8  pounds  with  (iroup 
V  to  54.'.>  pounds  with  Group  X.  It  is  evident  that  an  abundance  of 
good  pure  water  must  be  supplietl  to  beef  caltle  at  all  times,  uo  mat- 
ter what  the  ration  fed,  if  they  are  to  prosper. 
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Table  VII.— W«/cr  consumed. 

EXPERIMENT  OF  1S«». 


Group. 


I.. 

n. 


Water 
consumed. 


^  Pound: 
"14,759.75 
U,»71.50 


Average 
per  heiid 
I>er  day. 


Potnuls. 
42. « 
43.5 


EXPERIMEXT  OF  IMU. 


in. 

IV. 

v.. 

VI. 


22.Wt4 

17,  ere 

14, 299.  S 

8,577.25 


47.9 
36.9 

£9.8 
21.3 


EXPEBIMENT  OF  1902. 


VII -. 
VIII- 
II... 


15,.-|G1 

26,  aw.  5 

16.063.5 
19.761) 


88. 4 
51.4 
34.7 
54.9 


"  Water  for  Wl  days. 


FINANCIAL   STATEMENT. 


The  financial  statement  is  i?iesented  in  Table  YIII,  wliieli  shows 
the  gain  in  value  on  the  original  co.st,  the  increase  by  feeding,  and 
the  total  gain  from  feeding.  The  cost  of  the  feed  and  care,  less  75 
per  cent  of  the  manuiial  value,  wliert^  high  prices  and  low  i)rices  pre- 
vail, and  the  cash  profit  or  loss  per  group  under  similar  conditions,  is 
al.so  seen.  The  cash  profit  or  loss  por  grouij  is  one  of  the  features 
most  interesting  to  the  farmer.  It  seemed  to  be  largest  for  both 
prices  in  the  experiment  of  VM-2.  The  silage  groups  (VII  and  IX)  ran 
very  closely  together,  with  a  profit  of  $2S.f»l  and  !s28.i'4  with  high 
prices  and  !j;:)7.55  and  §34.53  with  low  prices.  Those  groujis  made  a 
greater  profit  than  those  receiving  a  diy  ration,  amounting  to  several 
dollars  in  some  cases.  In  the  experiment  of  l'.»01  the  results  were 
also  in  favor  of  the  cattle  fed  a  succulent  ration,  though  there  was 
veiy  little  difTerenco  between  Groiqis  III  and  V  where  pea  hay  was 
substituted  for  cottcm-.seed  meal.  In  the  e.xperimeut  of  1000  the 
results  were  altogether  in  favor  of  Group  I,  but  that  was  attributable 
to  the  disastrous  effects  of  feeding  cotton-.seed  bran  as  a  roughness  by 
itself.  The  profit  made  on  the  animals  in  any  of  the  groups,  eitlier 
at  high  or  low  prices,  was  very  gratifying,  especially  in  the  experi- 
ments of  i;»01  and  190-2,  and  make  it  perfectly  jilain  that  the  Southern 
fanner  can  afford  to  feed  the  present  class  of  stock  to  advantage,  as 
he  would  not  only  thereby  save  liis  fertilizer  bills  and  build  up  his 
land  l)y  the  piBpcr  employment  of  barnyaid  manure  and  a  rotation  of 
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crops,  bnt  inuke  a  very  ^oml  cjisL  profit  from  feeding  every  winU»r  >i  \ 
btiiioli  of  1"),  23,  or  30  citltli',  sueh  as  c.oiikl  easily  ho  liandled  on  ninny 
of  our  farms.     It  is  quite  tdear  that  no  ration  can  be  fed  to  twtter 
advantage  than  one  composed  of  corn  and  pea  silage,  or  sorghum  and 
pea  silage,  or  cotton-seed  meal  and  corn  meal. 

Table  \'llI.^.Finniicitil  ulatcmeitt. 
£XP£RIMSliT  OF  ItUU. 


Unitip. 


1. 

n 

ID 
Ti 

V. 

▼1 

Vtt. 

vm 
tx.. 
at... 


Price  of  ani- 
uwls. 


Buy- 

iaK. 


Sen- 
ing. 


..1111.47  ftw.n 
112.35     181. fi4 


Gain  ia  value. 


OriKl- 
nu 
cost. 


St.  08 


m- 


fe«d- 
iog. 


Total 
gain 
from 
feed- 
to*. 


Cost  of  fe<>d  1 
mid  L'ttrii.  lean    Cai>1i  pi^oflt  or 
75  jMir  CL'Ttt  Ilia-  Imjb  jjor  gronp. 
uiirinl  value. 


Bijfh 
prlro. 


tn.»  I  (51.  (IB 

26. 11       4».  10 


9R.4g 
40.83 


Low 
price. 


ta.m 

fl8.flB 


I'aub  profit  or 
jior  Krunp. 


High 
price. 


$17.  ao 
8.36 


Low 
prlfiv 


High 
pi-ii!(f. 


t2S.U 
U.aB 


$4.40 


EXPEKIMENT  OF  IWl. 


in„ - 

IV_ 

V 

123.06 
Un.118 
184.46 

175.  U 

IBM.  77 

i!e.((7 
i48.m 

26.37 
£5.H« 
WW 
U.li« 

!».n 

91.04 
81.46 

Sfcrti 
4»,(H) 
S7.61 
SI.81 

at.  06 

85.<)7 
41. 3D 

a.tie 

a.  74 

18.42 
18.12 
13.22 
16. » 

80.34 
!!1.«1 
86.70 
86.43 

a  10 

11.  (B 
3.311 
6.43 

0.56 
5.4T 
0.67 

▼I. 

8.47 

EXPERIMKNT  OF  IWB. 


4 


1U.0U  1P4.09 

112.81  IM6.&H 

lu.nst  iKj.cs 

m.&i  laasB 


40.  ou 

40. !» 
311.  W 


42.06 
83.48 
81.  U 
20.04 


St.l» 
Tit  77 
71.  iM 
4».87 


63. 18  44.H 

4tt.  16  07.86 

43.(10  '    ltlt.80 

86.87  {    atflS 


28.  SI 
24.68 
28.24 
28.  to 


87.66 

ir<.e2 

31.63 
87.  in 


O.IS 

7.in 

7.88 


B.88 
8.28 

8.68 
9.80 


It  is  an  atlvantage  to  feed  along  with  it  some  pea  haj'.  The  value 
of  llie  ration  i.s  .shown  Ity  the  results  oblaitied  in  (Jroiips  VI  and  VII 
al  both  liinh  and  low  prices.  It  is  also  evidt^nt  that  the  farmer  iloes 
not  want  to  buy  cotton-seed  meal  and  cotton-seed  bran,  bnt  the  pure 
cotton-Kcod  meal,  as  ho  can  produce  a  rou'^hncss  in  pea  hay  that  is 
vastly  suiteriop  at  much  le.>is  cost.  Should  corn  or  coltoii-seed  meal 
rise  to  abiiornia!  prictjs,  cowpea  hay  can  be  profitably  substituted  for 
it  t.o  advanttige.  The  profits  will  not  W  (]iiite  so  great  po.s.sibly  as 
where  cotton-seed  meal  is  employed,  but  still  it  is  a  most  excellent 
substitute',  aii<l,  a.s  it  can  bo  grown  cheaply,  the  farmer  can  afford  to 
employ  it  much  more  freely  than  he  now  does.  If  he  can  not  have  a 
silo  and  has  an  abundance  of  corn  stover  of  excellent  quality,  he  can 
BtUl  make  satisfactory  gains  and  a  fair  profit  on  feeding  beef  cattle. 
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In  Table  IX  a  summary  of  the  results  that  are  of  tlie  most  general 
interest  to  the  farmer  are  presented,     lly  studying  the  table  one  can 
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easily  ascertain  most  of  the  important  facts  concerned  in  the  present 
investigations.  As  all  the  factora  shown  in  the  table  have  been  dis- 
cussed in  some  detail  in  the  previous  text,  it  will  simply  be  passed 
with  the  advice  that  the  factors  set  forth  therein  be  given  careful 
study  and  attention. 

Table  IX. — Summary  of  results. 

EXPERIMENT  OF  1900. 


Cost  of  food  and 
care,  less  75  i>er 
cent  mnnnrial 
value. 


vn. 
vm 

IX.. 
X... 


Low 
price. 


DoUa. 
22.97 


Total 
pain 
from 
feed- 
ing. 


TktlU. 
51.09 
49.19 


Good 
meatln 
car- 
cam. 


Per  ct 
fi3.0 
52.2 


Net  profit  per 
gronp. 


High  '    Low 
pric«.  '  price. 


DoUt. 
17,80 
8.36 


DolU. 
28.18 
12.26 


EXPERIMENT  OF  1901. 


w« 

1.9 

9.1 

1 
6.0  1 

58.18 

TOT) 

1.5 

10.5 

7.1 

49. 15 

ma 

1.4 

12.7 

7.7 

4.3.09 

422 

1.2 

15.8 

7.6  1 

28.37 

44.54  ;  82.09  I  56.5 
37. «)  j  7:)."'  I  5.V2 
36.80  '    71. .33        .^4.6 


21.98  j    49.87 


.5:).9 


I 

24.62  35.98 

2K.24  !  34.58 

23.50  27.91 


CONCLUSIONS. 

1.  With  proper  attention  lo  soil  culture  and  rotation  of  crops,  an 
abundance  of  cereals  can  be  produced  for  supplemental  fjraiu  for 
winter  feedinjr. 

2.  The  large  gains  sometimes  made  with  native  cattle  are  accounted 
for  bj'  the  "fill-ui)"  which  these  animals  will  make  in  the  ftrat  .several 
day.s  of  feeding,  varying  from  .'JO  to  40  pounds  i)er  head.  This  can  1)6 
done  only  with  thin  cattle,  and  it  is  important  that  the  difference 
between  "lill-up"  and  gain  be  recognized,  for,  as  the  condition  of 
our  "store"  cattlt^  improves,  the  "  lill-up"  will  prove  less  profitable 
to  the  feeder. 

•S.  Leaving  out  of  consideration  the  preliminary  feeding,  very  satis- 
faetoiy  gains  can  be  made  with  native  cattle,  varying  from  1.2  to  2.1 
I)ouii(ls  per  head  per  day,  depending  largely  on  the  character  of  the 
ration  fed.  With  six  of  the  groups  a  gain  of  practically  1.5  pounds 
IKT  day  was  made  throughout  the  entire  feeding  perio«l. 
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4.  Gi-oiii>s  VI  and  VII  ft-il  silage,  cotton-soed  meal,  and  corn  meal 
nia<lp  resiti'Ctivp  ^ains  of  740  and  8S0  pounds  in  120  dayn  of  fi-oding. 
Thf  iiidiviilital  piin  per  «">ay  was  L'.l  and  l.ti  pounds.  This  ration  was 
the  most  satisfactoiy  one  in  point  of  palji.1al)ilil,v  and  gain  in  live 
weight  and  is  probably  l)4'Merad.ii>tfd  for  use  on  I  In- average  Southern 
farm  than  any  otlier. 

5.  Gronps  I  and  III,  fed  stover,  eorn  meal,  and  eowpea  hay  in  plaee- 
of  eottttn-seed  meal,  made  an  average  gain  of  l.H  iind  1.3  pounds  per 
day,  iniliealing  lliat  pea  hay  ean  fri«qnently  b<>  snbslitnted  lo  a<lvan- 
iage  for  eotlon-seed  meal. 

tj.  It  reiinires  long  feeding  periods  to  linish  ealtle  properly.  Several 
of  the  groufts  showed  an  average  gain  of  1.5  to  2  pounds  per  day  at 
the  end  "f  four  munihs"  feeding,  and  still  I  hey  were  only  in  fair  market 
contlition,  indieating  that  a  l.">ii-day  perictd  would  Iia\'e  tici'ii  nmre 
salisfaetory. 

7.  Fifteen  eatt  le  fed  un  dry  rat  ions  for  1 20  days  made  an  average  gaiir 
of  1.27  pounds.  Fifteen  eattie  fed  mi  su<-eulent  rations  for  the  hanie 
time  w  ith  the  same  coneentrates  raude  an  average  gain  of  1.75  pounds. 
TIk' eattie  reeeiving  a  sueenlent  ration  therefore  gained  7(U  junmds 
un)re  than  the  dry-fed  eattie. 

8.  Silage  has  a  very  wholesome  effeet,  on  the  handling  qualiti«'s  of 
cattle,  making  the  hide  soft,  elastie,  and  flexible,  and  the  hair  glo.ss,T 
and  oily  to  (he  ti>ueh,  as  eoniimred  with  a  eoat.  that  is  inclined  (o  i»e 
nuigh,  dry,  and  shaggy  with  the  stover-fe<l  cattle. 

0.  The  average  results  of  two  years'  trials  on  the  University  fannr 
show  that  about  7..S  tons  of  eorn  sihtge  and  7.2  tons  of  sorghuni  silage- 
can  be  obtaineil  per  aere.  The  <^ost  of  eorn  silage  is  $l7.0iS  and  tho 
sorghum  silage  *12.Sl  per  acre.  Silage  from  either  .source  is  e«iually 
sntisfaclory  as  a  roughness  for  beef  eattie,  though  owing  to  the  fact 
that  .sorghum  silage  ean  Ik'  grown  as  a  "second  crop"  it  can  be  pro- 
duced at  a  little  less  cost  than  the  corn  silage. 

10.  Stover  is  not  5<o  satisfactory  a  roughness  as  silage.  The  stover- 
fed  eattie  eonsuine<l  <'..i»2  pounds  of  i-oneentrates  and  the  silage-fed 
cattle  4.02  pounds  of  concentrates  per  pound  of  gJiin.  A  pound  of 
gain  with  stovev-fed  eattie  cost  fi.7  cents  at  high  prices  and  4.n7eent» 
at  low  prices,  whereas  with  silage-fe»l  ealtle  1  pound  of  gain  uinler 
the  same  ciuiditions  eost  5.f^2  and  4.>>7  cents,  rt'speclively. 

11.  According  to  the  results  of  last  year,  an  acre  of  corn  silage- 
wouhl  feed  for  5-2I)  days,  an  acre  of  .sorghum  silage  for  480  days,  and 
an  aere  of  stover  for  4iW  days.  An  aere  of  corn  or  sorghum  silage 
would  cost  mueh  more  to  produce  than  the  stover,  but  the  a<lded 
increase  in  live  weight  which  the  succulent-fed  cattle  would  nniko 
nioie  than  overbalances  any  advantage  the  stover  might  otherwise- 
po8.«iess. 

12.  When  a  silo  is  not  available,  eorn  stover  should   be  utilized  for 

14:324—03 0 
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feeding  cattle.  It  can  be  quite  cheaply  and  easily  made,  and,  when 
pi-operlj^  combined  with  cowi>ea  hay,  corn  meal,  and  cotton-Beed  meal, 
will  make  a  eatisfactory  gain. 

13.  Six  to  10  poundti  of  pea  hay  were  suoceBsfully  8ubstitutcd  for  3 
lo  5  pouiid8  of  cotton-seed  meal  in  the  experiment  of  IftOO  with  good 
results.  Further  substitutes  were  made  in  the  experiment  of  1901 
with  satisfactory  result.s.  As  large  crops  of  pea  hay  can  be  cheaply 
•produeed  in  the  Soutli,  it  can  frequently  l:>e  utilized  to  advantage  in 
place  of  corn  meal  and  cotton-seed  meal,  especially  when  these  con- 
centrates are  high-priced.  Pea  hay  can  not  be  so  successfully  sub- 
•Htiituted  for  cottou-soed  mejil  where  a  succulent  ration  is  fed  as  a  dry 
ration. 

14.  Cotton-seed  Vwan,  fed  either  as  a  roughness  by  itself  or  when 
substituted*? or  48  per  cent  of  cotton-seed  meal  and  fed  as  a  concen- 
trate, did  not  prove  satisfactory.  The  farmer  can  produce  his  own 
I'oughness  for  less  tlian  he  can  buy  it,  and  it  will  always  be  to  his 
interest  to  buy  the  pure  cotton-seed  meal. 

15.  The  market  price  of  food  stuffs  largely  determines  the  profit 
from  cattle  feeding,  and  the  farmer  t^hould  strive  to  produce  all  the 
feed  required  at  home. 

IC.  The  maximum  cost  <»f  a  net  i)ound  of  gain  where  high  prices 
prevailed  was  7  cents,  and  the  lowest  4.7  cents;  where  low  prices  were 
iOoneidered,  G.2  and  3.5  cents,  respectively.  These  figures  show  that 
1  potind  of  gain  can  be  made  at  a  very  reasonable  cost. 

17.  In  feeding  cattle  the  object  should  l)e — ^especially  if  they  are 
2-year-olds  and  at  all  thi)i — to  give  as  much  growth  and  development 
during  the  first  two  or  three  months  of  feeding,  depending  on  the 
length  of  tlie  feeding  period,  and  then  widen  out  the  ration  and  reverse 
the  proportions  of  cottou-seed  meal  and  corn  meal,  and  fatten  rapidly. 

18.  The  average^  slaughter  test  of  the  dry-fed  cattle  was  55.4  per 
cent,  and  of  tlie  succulent- fed  cattle  56.4  per  cent.  The  weight. of 
good  meat  in  the  carcass  of  the  dry-fed  cattle  was  8,100  pounds,  and 
i}i  the  succulent-fed  cattle  8,083  pounds — a  difference  of  577  pounds 
of  salable  meat  in  favor  of  the  succulent-fed  cat  tie. 

19.  The  necessitj' of  improving  our  native  stock  is  shown  by  tlie 
slaughter  test,  which  was  about  55  ijer  cent  for  all  the  groups.  The 
average  cattle  slaughtered  in  Southern  abattoirs  do  not  dress  over  50 
per  cent,  whereas  tlu'V  should  dress  GO  per  cent.  With  animals  of 
the  weight  and  size  of  those  considered  in  the  experiments  of  1902, 
this  would  amount  to  a  loss  of  '.I7.7  pounds  per  head,  which,  at  a  sale 
price  of  4.7.")  cents,  moans  a  loss  of  $4.45  per  head. 

2(t.  Tlio  gratifying  result  of  the  slaughter  test  is  found  in  the  fact 
that  the  silage-fed  cattU'  made  the  highest  per  cent  of  good  meat,  it 
being  Iho  common  belief  of  the  farmer  and  the  butcher  that  an  animal 
fed  succulent,  food  will  jiot  "kill  out"  well. 


THE   RELATIVE  VALI  E   OF   PROTEIN   IN   COTTONSEED 
MEAL,  COWrEA  HAV,  ANO  WHEAT  BRAN. 

An'DRkw  M.  8uri.K,  B.  S.  A.,  and  iS.  E.  IBarskh,  B.  S..  M.  S.  A., 
TeiineMcr  Agricultural  EjcjieHriwiit  Stnliini, 

INTRiJOUCTION. 

Feeding  the  dairj'  cow  would  Im?  a  wjinparatively  easy  matter  were 
it  not  for  tiio  diflionlty  experitMiced  in  securing  a  sufRcicnt  uinonnt  of 
protein  (o  snpjily  the  heavy  demands  made  on  her  syst^em  in  the  pro- 
duction of  milk.  Cheap  and  abundant  fodder  crops  can  he  grown 
with  coniiiarativc  ease  to  .supj>ly  the  moie  bulkj'  iiart  of  her  ration, 
but  the  protein  needed  is  nnich  more  diflieult  to  providi?  in  a  desir- 
able form  at  a  price  within  the  reach  of  the  average  dairyman.  The 
abundance  of  cotton-.see<l  meal  in  the  South  should  ofTi-r  a  happy 
solution  of  the  difficulty,  but  tlicre  are  many  places  where  freight 
rates  make  cotton-seed  meal  quite  as  expensive  as  in  the  States  of  the 
far  Ncjrth west,  an<l  then  it  fn'qucntlyhaiJiUMis  that  the  dairyman  does 
not  see  his  way  clear  to  pay  out  a  largo  amount  of  money  for  cotton- 
seed meal;  for.  as  the  old  axiom  puts  it,  "A  dollar  saved  is  a  dollar 
made.''  So  it  is  to  his  interest  to  discover,  if  i)ossibh>,  a  means  by 
which  lie  can  protluce  the  neeiled  protein  on  his  own  farm  and  thus 
save  the  heavy  drain  oji  his  resources  required  liy  the  purchase  of 
oolton-seed  meal  or  some  other  eoneentrfite  rich  in  protein. 


RESrXTS    (IF    (iKNEKAL    IXTEKEST. 

In  the  sections  where  cotton-seed  meal  is  particularly  abundant  and 
so  comparatively  cheaj),  the  present  investigation  may  seem  to  have  but 
slight  application,  but  the  reader  must  remember  that  the  best  results 
in  feeding  dairy  cows  come  from  aeombination  of  concentrates  rather 
than  from  the  exclusive  use  of  one,  no  matter  how  rich  that,  may  l)e 
in  the  elements  most  needed  for  Hie  economic.  priHluction  of  milk. 
Cotton-seed  meal  has  now  been  fed  long  enough  to  establish  its  virtu© 
as  a  feed  for  dairy  cows,  but  it  has  also  been  shown  that  it  is  unwise 
to  emi)loy  it  exclusively  for  that  purixwe,  as  it  is  so  rich,  not  only  in  pro- 
tein, but  in  fat  and  other  eonslitnents  as  well,  that  it  has  a  tendency 
to  i)roduee  various  nervous  deranj;ements  of  the  eow's  syst-em,  entail- 


132  BUREAU   OF   ANIMAL   INDU8TKY. 

ing  serious  losses  that  can  easily  be  avoided  if  the  meal  is  employed 
in  a  more  rational  manner.  The  present  investigation,  therefore,  has 
a  much  wider  application  and  a  more  general  interest  than  would  at 
first  seem  to  be  the  case. 

The.s(!  statement*  arc  not  meant  to  disparage  the  use  of  cotton-seed 
meal.  Far  from  it,  for  it  is  the  most  highly  concentrated  foodstuff 
produced  in  the  United  States,  and  it  should  be  so  completely  used  by 
the  Southern  fai-mer  that  there  would  be  no  surplus  for  sale  beyond 
the  borders  of  tlie  State  producing  it;  but,  in  order  that  it  may  be 
employed  with  satisfaction  and  with  the  greatest  profit,  its  utilization 
must  be  along  lines  i"  harmony  with  the  needs  of  the  animal's  system. 

CHOPS   WHICH   PRODUCE   PROTEIN. 

It  now  becomes  important  to  discover  what  crops  may  be  grown  on 
the  Southern  farm  to  supply  protein  abundantly  and  in  an  economic 
manner.  Fortunately,  the  Southern  soil  is  adapted  to  the  culture  of 
several.of  the  most  important  legumes  known  to  mankind.  Among 
the.se,  the  one  that  stands  out  preeminently  is  the  cowpea.  It  is  well 
adapted  to  every  section  of  the  South  and  can'be  utilized  to  advan- 
tage in  more  ways  than  any  other  legume;  and,  Ijesides  making  a  most 
excellent  hay  rich  in  protein,  it  has  the  power  of  materially  improv- 
ing the  mechanical  condition  and  the  crop-producing  power  of  the 
land — an  it«m  of  the  most  profound  concern  to  tin-  Southern  farmer 
who  has  been  somewhat  careless  with  regard  to  such  matters  and  has 
sold  his  cotton-seed  to  the  oil  mill  because  of  its  ready  cash  value, 
tliough  failing  to  return  to  the  soil  in  some  otlier  form  the  equivalent 
of  the  plant  food  thus  removed.  As  a  result  the  fertility  of  much  of 
the  lan<l  has  been  seriously  Impaired,  and  .so  it  is  a  particularly  happy 
coincidence  tliat  th<^  cowpea  can  be  employed  to  rehabilitate  the  soil, 
produce  a  hay  ricli  in  protein,  which  <'ombines  most  hai)pily  with  cot- 
ton-seed meal  us  a  feed  for  dairy  cows,  and  can  even  be  used  to  advan- 
tage as  a  substitute  foi-  wheat  bran  or  cotton-s(!ed  meal  under  certain 
conditions. 

If  the  present  experiment  isa  safe  (M-iterion,  the  Southern  dairyman 
can  employ  cotlou-seed  meal  and  cowpea  hay  as  grain  feeds  for  his 
dairy  cows,  and  thus  grow  all  the  concentrates  needed  on  his  own 
farm — a  matter  of  tlie  gravest  importance.  Milk  bi'ing  i)articularly 
ricii  in  nitrogenous  substances  makes  it  essential  that  foods  ricli  in 
tlnse  cleinents  be  employed  as  a  part  of  the  ration,  for  tlie  <lairvinan, 
ill  order  1o  bo  succes.sful,  must  have  an  abuiidani-e  of  cheap  food  at 
his  eoiiiinand,  and  tliis  aiiplies  botli  to  rougliness  and  concent  rales. 
It  is  generally  conceded  that  some  concentrate  must  be  bought.  The 
smaller  the  amount  required  an  I  the  less  e.\pensivt>  the  substance 
emi>l()ye<l  to  secure  the  most  iirofitabh^  returns,  the  mor<^  material  the 
advantage  iiecomes. 
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SPEl-IAL   ADVANTAOES   FOR   DAIRYING. 

It  appears  from  those  statements  tliat  the  Southern  dairj'man  has  a 

phfiiomi'iial  ;t(l vantage  in  (liut  ho  can  sf»  frp([ii<'ii1ly  ntiliz<>  a  home- 
grown ralioii.  Wheat  liran  has  long  Ih-imi  consirlori'd  one  of  the 
standard  foods  for  the  dairy  i-ovr.  Its  ahun(huu'e,  especiatly  throngh- 
out  the  best-kniiwn  dairy  soetions  of  tlie  ciMintry  and  in  the  wlicat 
belt  as  well,  lias  hithorlo  made  it  cnmpainlivcly  cheap  and  jilinudiint, 
and  its  fine  physiological  aetion  has  tended  to  increase  its  favor.  As 
the  middle  Snnlh  is  now  a  large  wheat-producing  section  and  Iho. 
tendency  is  to  increa.se  the  acreage  of  tl-at  important  cereal,  wheat 
bran  is  likely  to  remain  in  favor  with  the  dairyutfin  if  the  millers  will 
make  the  price  such  as  to  warrant  its  employment  on  the  dairy  farm. 
The  tendency  of  tlie  times  is  to  raise  the  price  of  bran  until  it  becomes 
even  more  expensive  than  »"ol1i>n-si>eil  meal,  and  under  such  circum- 
stances it  is  douljt fnl  if  the  dairyman  can  afTi>i-d  to  employ  it  lis  exten- 
sively in  the  future  as  he  has  in  tlie  past  if  prices  remain  as  at  present. 
Ah  cotton-sei'd  meal,  cowpca  hay,  and  whe;i(  bran  are  Ihe  most  impor- 
tant protein-producing  crops  which  can  be  eiui>loyed  to  advantage  in 
the  South,  llie  purpo.se  of  the  present  investigation  was  to  compare, 
so  far  as  possible,  the  utility  of  different  cnmbinations  of  these  feeds, 
it  being  generally  admitted  that  two  coireentrates  must  cuter  into  the 
ration  of  the  dairy  cow  to  give  the  Itest  results. 

THE   COWPEA   AND   PR«)TEIN   PRODfCTION. 

It  will  be  interesting  to  learn  how  the  cowiM<a  ranks  as  a  protein- 
proflncing  crop,  as  several  feeding  experiments  have  shown  that 
alfalfa  is  about  eiiiml,  pouml  f(ir  pound,  to  wheat  bran.  In  (n-dcr  t<i 
do  .so  tlie  fiilldwing  table  was  ju'cpared,  exliibiting  the  amount  of  dry 
jnatter.  protein,  carbohydrates,  and  fat,  and  the  nutritive  ratios  of 
alfalfa,  eowpeas,  and  red  clover — legumes  whieli  can  be  grown,  with 
the  possit)le  exce[ili()U  of  alfalfa,  pretty  gtMierally  over  the  South, 
when  compiired  with  some  standard  hays. 


Dry 
nutter. 

Digestible  maUer— 

per  ton. 

Nntritivo 
ratio. 

Protein. 

Carbcihy- 
dntea. 

Pat 

H»y  frnni  le^mcs— 

PcvmU. 

Pouiut*. 

Pn»n<iM. 

Poututt 

Alfiilfn       

1,831 
l.THB 

211. a 

7M.0 
7(W.« 

W.O 
!«.8 

l:U.a 

iVrwIWR .^^.,... 1 

lrU.8 

Bwl  uloTer ._ 

i.aM 

liii.a 

TWO 

:n.i 

1:6.0 

H»f  from  — 

Onhord  grav-    

i.ftie 

tIS.fl 

WHO 

SH.ri 

1:9.5 

Tiuiolliy 

l.T.*! 

67.  H 

Wi.4 

28.0 

1:10.2 

Kpiitai'ky  bhic  gmw 

1,.%™ 

IM.2 

■unn 

HD.O 

1:8.0 

It  is  noteworthy  that  n  ton  of  eowpea  hay  is  slightly  richer  in  pro- 
tein, earbohydrate.s,  and  fat  than  a  ton  of  alfalfa  hay,  while  it  con- 
tains 83.2  more  pounds  of  protein  than  red-ciover  hay,  01  pounds 
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more  of  (jarhohydrates,  though  3  ponnds  less  of  fat.  Tlie  nutritive 
ratio  of  alfalfa  is  1 :  3.6,  of  cowpea  hay  1 :  3.9,  and  of  red  clover  1 : 5.9. 
Compared  with  standard  hays,  such  as  orchard  grass,  timothy,  and 
Kentucky  blue  grass,  any  of  the  above  legumes  are  seen  to  be  infin- 
itely richer  in  the  food  nutrients  suitable  for  the  production  of  milk. 
So  it  seems  clear  that  by  employing  proper  rotations  and  utilizing 
some  one  of  the  above  legumes,  probably  tlie  cowpea,  owing  to  its 
being  a  practically  sure  crop  and  its  wide  adaptability,  the  Southern 
farmer  can,  by  using  cotton-seed  meal,  i>roduce  an  abundance  of  pro- 
tein foods  for  his  dairy  herd. 

PLAN   OF   EXPERIMENT. 

The  experiment  oommenced  on  November  1, 1901,  and  closed  ftlarch 
1 ,  1902 — a  feeding  period  of  120  days.  Twelve  cows  divided  into  three 
groups  of  4  each  were  employed.  The  rations  were  fed  in  two  equal 
parts  and  in  proportion  to  the  live  weight  of  the  animal.  Aliquot 
samples  of  milk  wei-e  drawn  night  and  morning  and  preserved  with 
corrosive  sublimate  tablet*  for  the  Babcock  test.  Corrections  were 
made  for  the  influence  on  specific  gravity  of  the  snmll  amount  of  cor- 
rosive sublimate  added  as  a  preservative,  and  the  solids  not  fat  were 
determined  by  the  use  of  the  lactometer  and  the  composite  samples 
emploj'ed  in  making  the  fat  tests.  The  results  were  satisfactory  and 
comparatively  simple  as  compared  with  the  immen.se  amount  of  labor 
involved  in  saving  a  sample  of  each  cow's  milk,  cooling  it  down,  and 
attempting  to  make  a  lactometer  reading  of  it  twice  a  day.  Indeed, 
that,  would  have  involved  so  much  labor  as  practicallj^  to  cause  the 
abandonment  of  that  part  of  the  exjieriment,  though  oiir  success  with 
the  present  method  leads  us  to  believe  that  the  results  M'ould  not  have 
been  any  more  satisfactory  if  the  older  and  more  laborious  method 
had  l>een. employed. 

THE   RATIONS  FED. 

The  following  table  (I)  shows  a  schedule  of  the  rations  fed.  Silage 
was  the  principal  roughness  employed,  though  cowpea  hay  was  also 
regarded  as  a  roughness  in  tliese  experiments.  To  determine  the  rel- 
ative efliciencj^  of  the  protein  in  cotton-seed  meal,  eowi>ea  hay,  and 
wheat  bran,  4  pounds  of  cotton-seed  meal  and  (i  pounds  of  wheat  bran 
were  fe«l  in  Group  I;  4  pounds  of  cotton-seed  meal  and  7  pounds  of 
cowpea  Jiay  in  Gi"oup  II;  and  (i  pounds  of  wheat  bran  and  13  pounds 
of  C()\vi)i'a  hay  in  Groui)  III.  Thus,  in  the  two  groups  in  which 
ei)tl<)M-s(.'C(l  meal  was  fed  the  same  amount  was  employed;  in  the  two 
gioups  in  wliicli  wljcat  bran  was  fed  the  sani<>  amount  was  employed; 
while  in  J  lie  two  groups  in  wliich  cowpea  hay  was  fed  a  sufficient 
number  of  i>ounds  were  used  to  take  the  place  of  the  protein  in  the 
wheat  bran  for  which  the  i»ea  hay  was  substituted  in  Group  II,  and  to 
take  the  place  of  the  4  pounds  of  cotton-seed  meal  for  which  the  pea 
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hay  was  substituted  in  Gii>iip  III.  The  cowpea  hay  was  fed  in  a  fiuely 
cut  cnnditiou,  lK»in;i  run  thronj^h  a  Blizzard  sJire<ider  t<»  whirli  cuMiTiy 
and  shrt'dding  bai>weie  both  attaehod.  It  was  l)eliev<.'<l  that  bysub- 
stitutini;  an  amount  of  cowpea,  hay  that  would  supply  the  protein  cou- 
tainod  in  tlu'  wheat  bnin  and  cotton-seed  meal,  respt?ctively,  that  the 
relative  elBci»'n«-y  of  the  prot^'in  in  any  two  of  the  substaneeH  when 
eombininl  could  W  det-ermined  with  a  fair  de^i.«  of  aceurac)'. 

Table  1.— Schedule  o/  ralioiu/ed. 


Group. 


m. 


Kamo  ot  t-ovr. 


RntioD  iir>r  day. 


[Stoiibel 

Bouubq's  Lady  . 

Adgie 

IKettte 

Vatflda 

Rosy 

OUUd 

iBell* 


jstanley 

Lucy ...„ 

IStochy 


snage 

CvtUintuH-d  meal. 
Wbeat  hrnn 


Silage 

Ottton  fl*wd  nioal. 
Cowpea  hay 


Amount. 


l^ratMb. 


BUa«« 

Wbeitt  bran  . 
CowpoB  hay . 


RemarkH. 


Pl-«    hay  t'ut   op 
vorj'  flue. 


P«i     buy    (<■    lio 
flnuly  rut. 


THE  BASIS  OF  srBSTITtTTION. 

The  foUowinfjc  stHteinent  showinfj  (he  dry  matter  and  di-jetilible 
protein,  carbohydrat&s,  and  fat  contained  in  the  average  analysis  of 
cowpea  hay,  wheal  bran,  and  eotton-seed  meal  will  explain  why  the 
amonnts  of  pea  hay  specilied  in  Group.s  II  and  III  were  employed: 


reixl. 

Dry 

matter. 

Digeatlble    matter     per    100 
lM>und8. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Cowpea  hay 

Whoat  Ijron 

W.S 

88.4 

ei.B 

10.  W 
12,01 
37.01 

m.io 

<1.S3 

ID.  £2 

1.61 
2.K7 

I:!.  58 

The  table  indicates  that  1  pound  of  wheat  bran  contains  abont  as 
much  protein  as  1.16  pounds  of  cowiiea  hay,  and  1  pound  of  cotton- 
seed meal  as  mu<'h  prot<'in  as  3.25  pounds  of  cowpea  hay.  It  wa.s  on 
this  l>asi.s  that  the  suhsl  ii  nt  inn  was  made.  The  rations  employed  weie 
all  found  satisfactory,  as  tlie  tables  which  follow  indicate,  and  they 
were  all  eaten  with  aviditj- and  relislied  by  the  cows,  which  kept  in 
KOfxl  health  and  condition  throughout  the  cxjjeriment.  The  results 
obtained  with  pea  hay  would  probably  not  have  followed  had  it  not 
been  finely  cut  up.     It  is  quite  probable  that  if  it  had  been  ground, 
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as  was  done  in  certain  oxi)eriments  with  alfalfa,  it  would  have  been 
found  even  more  satisfactory.  The  principal  objection  that  could  be 
urged  against  the  substitution  of  cowpea  hay  for  cotton-seed  meal  in 
a  dairy  ration  would  be  the  necessity  of  employing  such  a  large 
amount  that  the  cows  would  not  be  disposed  to  oat  it.  This  was  not 
a  difficulty  in  the  present  investigation,  though  it  might  have  been  if 
6  or  more  pounds  of  cotton-seed  meal  had  been  employed;  but  our 
own  experience  in  feeding  cotton-seed  meal  indicates  that  it  is  better 
to  limit  the  amount  of  that  concentrate  to  4  or  5  pounds,  and  not  to 
feed  more  than  (j  jwunds  for  long  periods.  While  it  is  true  that  as 
much  as  10  pounds  of  cotton-seed  meal  or  even  more  might  be  fed  to 
cows  for  a  considerable  period  of  time,  in  tlie  long  run  it  would  prove 
injurious,  and  .so  it  is  much  better  to  employ  it  in  moderate  quan- 
tities where  it  can  be  fed  continuously  rather  than  to  attempt  to  feed 
it  in  large  quantities  for  short  periods.  This  is  the  candid  opinion  of 
men  who  have  employed  it  for  several  yeai"S  as  a  concentrate  in  feed- 
ing dairy  cows. 

THE    CATTLE    USED. 


The  cows  employed  were,  with  one  exception,  Jersey  grades  (Table 
II).  The  average  weight  of  Group  I  was  872  pounds;  Group  II,  831 
pounds;  and  Group  III,  901  pound.s.  The  animals  were  all  in  fair 
condition  at  the  begirtning  of  the  experiment,  but  Group  III  was 
probably  in  considerably  the  1)est  condition.  The  four  animals  in 
Group  I  gained  41  pounds  in  120  days,  in  Group  II  they  gained  7 
pounds,  and  in  (^rouj)  III  tliey  lost  190  pounds.  While  the  loss  with 
Group  111  was  quite  uiarked,  the  aninuils  closed  the  experiment  in 
good  condition,  and  so  the  variation  in  live  weight  could  hardly  l)o 
attributed  solely  to  the  foodstuffs  employed. 

Tahi.k  II. — Illxtovji  i>f  ciiirt!  and  ijiiiti  <ir  loss  in  weight. 
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Fiii.  ).— ReconoiNG  the  Weight  and  Sampling  the  Milk  for  the  Fat  Test  ano 

Total  Solids. 


Fig.  2.— Determining  the  Fat  bv  the  Babcock  Method. 
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COST   OF   THE    FOODSTUFFS    AT   HKiH    PRICES   AND    LOW    PRICES. 

Roalizinp;  tlmt  the  cost  of  foodHtuffs  has  an  important.  Ijeiiring  on 
an  f'.xporinifiit  (Tabli'  III),  (he  rc.-iiills  have  Ix-cn  lijrnrt'd  out  on  the 
basis  of  what  are  termiil  higli  prices-juul  low  prices.  For  e.xaiupio,  in 
the  case  of  high  prices,  wheal  bran  is  figured  at  Wtialon;  at  low 
Itrices,  ^\>i  a  ton.  Cotton-st>ed  meal  is  liK^ired  at  ff2i  a  Ion  at  hij^h 
price  and  ifL'O  at  low  price;  p<n  hay  at  $10  a  ton  higli  price  and  >fG  at 
low  price;  and  .silage  at  $2.50  a  ton  at  high  price  and  $1.70  at  low 
price.  Near  the  centers  of  population,  as  in  the  vicinity  of  t  hi^  hirirer 
towns  and  cities,  where  dairying  is  more  hirgoly  ileveloped  f  ha/i  iti  the 
country  sections,  the  price  of  bran  and  other  footlstuflfs  is  frequently 
much  higher  than  in  the  country.     The  locality  of  the  State  also  has 


Table  JH.—Cogt  of  /ooiMiiffa. 
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a  marked  intlneiK-e  im  the  jirice  of  fi)od.stiilTs,  for  the  past  year  when 
bran  was  ranging  from  >}'2i)  to  ^'27  a  ton  in  Kuoxville  and  other  large 
cities  it  was  biMng  bought  by  farmers  from  country  mills  for  from 

1^14  to  ^If'i  per  ton.  Tlie  .'■aiiH' i.s  true  of  cotton-seed  meal.  A  fair 
averag<>  price  for  pea  Jiay  on  the  farm,  according  to  the  statistics  of  a 

I  number  of  dealers,  is  *0  to  $7.  A  fair  average  marltet  price,  accord- 
ing to  these  same  men.  is  about  ^in.  It,  docs  not  cost  ^4  to  put  pea 
hay  on  the  niiirket,  l>nl>  if  ihe  fariiier  I'eniembiTs  that  it  takes  a  man 

l&nd  a  team  all  day  to  haul  a  load  of  pea  hay  to  market  over  tlie  ct)m- 
mon  typo  of  cuiintry  roads,  he  will  fin<l  tliat  it  costs  him  from  ^'2  to 
li'<i  a  ton  to  delivcJ' baled  hay.  Afconling  to  actual  experiments  made 
the  on  University  farm  at  Knoxville,  pea  hay  can  be  produced  at 
♦4  to  $5  a  ton,  leaving  the  farmer  from  ^l  to  ♦-clear  profit  if  his  crop 
is  employed  at  home;  and,  of  course,  it  is  of  the  utmost,  importance 
for  tlie  farmer  to  ascertain  whether  it  is  better  for  him  to  keep  his 
pea  hay  at  home  and  feed  it.  allowing  himself  a  margin  of  profit  over 
the  cost  of  [Hoduetinn,  or  to  entail  the  labor  and  cost  of  baling  and 
delivering  lilt'  hay  to  the  market  for  a  very  slightly  increased  ]>ro(it, 
remembering  that  if  he  hopes  lo  maintain  the  fertility  of  his  farm  ho 
must  replace  the  plant  fowl  carried  off  in  tlie  hay  through  the  medium 
of  an  expensive   coriimrTelHl    manure.     Tf  he  feeds  the  hay   intelli- 

, gently,  he  should  ln-aMi'  to  make  a  further  prolit  on  it.     While  silage 

[can  usually  bo  pnKluced  in  'i'ennessee  for  less  than  $1.70  per  ton,  it 
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cost  that  much,  owing  to  the  severe  drought  of  the  past  Kcason,  to  pro- 
duce it  on  the  University  farm ;  and,  in  order  to  have  two  sets  of 
prices  to  compare,  a  sale  price  of  $2.50  per  ton  has  l>een  placed  on 
the  silage  somewhat  arbitrarilj-,  but  it  is  a  jiriee  that  is  believed 
fairly  to  represent  its  sale  value.  It  is  important  to  set  forlh  the 
profits  on  the  experiment  where  two  sets  of  prices  are  considered,  owing 
to  the  great  fluctuations  in  the  market  value  of  foodstuffs. 

FOOD   (X)XSUMED. 

Table  IV  shows  the  roughness  and  concentrates  consumed  by  the 
differenti  groups  and  the  cost  of  the  same  at  high  prices  and  low  j)rices. 
It  is  worthy  of  note  that  the  increa.sed  consumption  of  i)oa  hay  seemed 
to  reduce  the  consumption  of  silage  in  Group  II,  and  especially  in 
Group  III,  Mhere  the  difference  amounted,  as  eompsircd  with  Group  I, 
to  9,884  pounds.  The  table  also  shows  the  amount  of  roughness  and 
concentrates  consumed  i)er  gallon  of  milk  and  per  pound  of  butter. 
It  seems  that  it  required  almost  double  the  amount  of  roughness  and 
concentrates  to  produce  a  pound  of  butter  that  was  re«iuired  to  pro- 
duce a  gallon  of  milk.     The  amount  of  roughness  required  to  produce 

Tablk  rv. — Food  consumed. 
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a  grallon  of  milk  was  highest  with  (iroup  II,  being  29.1  ixmnds,  wliile 
the  concentrates  were  the  lowest,  l>eiug  -2  pounds,  or  less  than  half 
of  that  required  in  Group  I.  Thus  tlie  substitution  of  7  pounds  of 
pea  hay  for  G  pounds  of  wheat  bran  in  Group  II,  while  increasing  the 
roughness,  sliglitly  reduced  tlie  concentrates  by  one-half;  and,  as  the 
concentrates  are  more  expensive  to  buy  than  tlie  pea  liay,  the  sulxsti- 
tution  was  a  very  desirable  one.  The  lowest  amount  of  rouglmess 
eaten  for  1  pound  of  butter  was  43.8  pounds  by  Group  III,  in  wiiieh 
13  iwnnds  of  pea  hay  was  substituted  for  4  pounds  of  cotton-st>ed 
meal.  The  liighest  amount  of  concentrates  required  was  by  Group 
I — !i.2  pounds,  or  3.2  pounds  more  than  Group  III,  and  5.3  pounds 
more  llian  Group  II.  The  substituli(m  of  the  pea  hay,  while  result- 
ing in  the  decrea.sed  consumption  of  roughness  for  the  production  of 
a  pound  of  butter  bj*  (ii-oup  III,  and  a  .'iliglit  increase  with  Group  II, 
reduced  the  consumption  of  concentrates  again  very  considerably. 
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TUE    PROTEIN    EQl'IVALEXT. 

Ill  Ta))lo  V  the  amount  of  each  f<»o(lslnff  consuined  i>er  group  is 
shown,  !i1mi  1ht»  nnionul  consumeil  for  each  ji-'Hon  of  milk  ami  eaeli 
pound  of  butter.  Tlio  amount  of  these  food  stiilT.s  jias  been  redueed 
tn  the  basis  of  1,000  pounds  of  live  weight,  which  will  enable  the 
reader  to  make  a  more  eareful  eomparison  of  tlio  ndative  valin>of  tho 
diflferent  food  .stufTs.  The  ratio  1»etwe<'n  the  differojit  eoncenlralf« 
consumed  for  the  production  of  a  gallon  of  milk  or  a  ix)und  of  butter 
did  not  varj- materlnlly.     (rronp  I  eonsnmed  S  jxiunds  of  coneentraies 

Taulk  A'. — Kffis-t  of  tub»lituting  pru  liay  fur  miUon-itmi  meal  awl  whrat  bron. 
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for  the  pHKluelion  of  a  jjallon  of  milk,  made  up  for  all  practical  pur- 
poses of  'i  pounds  of  wheati  bi-an  and  '1  pounds  of  eotton-swnl  meal. 
Group  II  r<insnmed  t;.44  pounds  of  concentrates,  made  up  for  all  prac- 
tic'ii  purposes  of  'l.h  pouiKls  of  cotton-seed  meal  and  4  pounds  of  pe.a 
hay.  It  was  tliereforo  neceswiry  to  feed  alM)ut  1  [  pounds  of  i>ea  hay 
to  take  the  plaeeof  1  jwund  of  wheat  bran.  Group  III  consume<l  10.,52 
poiinilK  <if  t'oncent rates,  made  up  for  all  pnicti<'al  pur]M»s<'S  in  the 
ratifi  of  4  pounds  of  wheat  bran  and  7  pounds  of  pea  hay.  It  there- 
fore requir<?<l  the  8ub.stitution  of  3  poun<l8  or  a  little  more  of  pea  hay 
to  provide  the  prot^dn  eriuivalent  contained  in  1  pound  of  cotton-see«l 
meal.  Virtually  the  same  ratio  of  s\ibsfitutioii  h«l<ls  in  the  ease  of 
both  milk  and  butU^r  production. 

The.so  sul»stitutions  c<>rr«*ftpond  very  nenils  willi  iliose  indicate<l  as 
being  necessary  in  the  cnrlii'r  part,  of  lliis  bull<*tin,  so  that,  provi<led 
the  palatahilityand  the  dijjestibility  of  the  food  stnlTsused  are  espial, 
the  sotir<-e  from  whifh  the  protvin  is  <Ierived  has  but  little  effect. 
The  jiractical  lesson  to  be  drawn  from  tlifse  results  is  tliat  in  uiakint; 
a  substitution  of  one  food  for  another,  where  the  protein  is  the  item 
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of  chief  consideration,  it  must  always  be- done  on  the  basis  of  the 
protein  equivalent. 

SHOULD  THE  FARMER  GROW  COWPEA  HAY? 

Keeping  in  mind  the  basis  of  substitution  which  the  experiments 
seem  to  justify,  we  can  now  proceed  to  discuss  intelligently  what  dis- 
position the  farmer  should  make  of  his  pea  hay,  and  whether  he  can 
affortl  to  cultivate  it  as  a  concentrate  for  use  in  liis  dairy  herd.  A 
second  crop  of  cowpea  hay  can  l)c  made  at  ?4  to  $5  a  ton  after  a  crop 
of  winter  cereals,  seeded  the  previous  autumn,  has  been  harvested  for 
haj'  or  grain.  Where  the  land  was  fall  plowed  and  the  peas  seeded 
earlier,  a  larger  yield  at  a  less  cost  per  ton  for  the  cured  hay  should 
be  obtained.  The  average  jield  of  j)ca  hay  on  the  University  farm 
the  past  year  was  about  2.0  tons  per  acre.  It  cost,  therefore,  to  put 
the  crop  in  the  barn,  about  fliJ.SO.  The  average  farm  price  of  pea 
hay  for  the  State  is  about  $(>  or  ^7  per  ton,  which  would  make  the 
croi>  w<n'tli,  at  the  higher  pri<'e,  $17.50  per  acre  on  the  farm.  If  baled 
and  ijlaced  on  the  market,  it  would  bring  about  ^10  per  ton,  or  $25 
per  acre.  A  ton  of  bran  at  low  prices  costs  about  il(>,  or  $1.50  less 
than  tlie  farm  value  of  2.5  tons  of  pea  liay,  though  2.5  tons  of  pea  hay 
has  twice  the  feeding  value  of  the  wheat  bran.  To  purchase  an 
amount  of  wheat  bran  equivalent  in  feeding  value  to  pea  hay  would 
cost  g;52  at  low  prices,  and  $52  at  high  prices.  The  results  are  over- 
whelmingly in  favor  of  the  i)roduction  of  protein  through  the  medium 
of  i)ea  hay  on  the  farm  rather  than  through  the  purchase  of  wheat 
bran.  As  .soon  as  the  farmer  comes  to  realize  the  virtue  of  the  jjea 
vine  and  to  utilize  it  properly,  he  can  materially  reduce  the  price  of 
producing  a  gallon  of  milk  or'a  pound  of  buLter;  and  when  that  day 
comes  Southern  dairying  will  rest  on  a  safe  basis  for  competition  with 
the  whole  world. 

According  to  the  results  obtained,  it  would  take  3  tons  of  pea  hay 
to  equal  in  feeding  value  a  ton  of  cotton-seed  meal.  It  would  take 
1.2  acres  of  land  to  yield  that  ajuount  of  hay,  according  to  the  results 
of  the  past  year.  It  would  cost  about  $10  to  make  the  cowpea  hay; 
the  farm  value  of  the  crop  would  be  about  *'21,  anil  the  nuirket  value 
$30.  A  ton  of  cotton-seed  moal  at  low  prices  costs  $20,  and  therefore 
1.2  acres  of  land  wouhl  i)roduce  pea  hay  equal  in  feeding  value  to  a 
ton  of  cotton-seed  meal  at  a  cost  of  810,  leaving  the  farmer  $4  as  a 
margin,  without  iitilizing  the  pea  haj"  for  feeding.  The  roots,  leaves, 
and  stubble  of  the  peas  left  on  the  ground  would  supply  about  40 
pounds  of  nitrogen,  which,  at  15  cents  a  pound,  would  be  woilh  $0 — 
enough  to  more  than  compensate  for  the  higher  fertilizing  value  of 
the  cotton-seed  meal.  It  thus  api)ears  that  if  the  farmer  can  gro\v 
2.5  or  more  tons  of  pea  hay  per  acre,  he  could  afford  to  use  it  as  a 
substitute  for  cotton-seed  meal  rather  than  purchase  the  latter,  even 
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at  a  cost  of  S20  per  ton ;  and  the  higher  the  price  of  ootton-secd  meal 
tho  iiidi'i'  important  the  jn'oduclinn  of  honir-yrowii  food  rich  in  protein 
hoi'onii.'.'*.  It  is  qiiiti.'  dear  to  tlio  practical  daii'j'niun  that  one  of  tho 
conwntrates  siijjgested  must  be  purchased,  and,  as  a  matter  of  ocon- 
oniy,  this  should  always  Ix'  cotton-seod  meal.  There  may  V)e  limes, 
Iiowever,  ^^hell  i1  will  pay  liiiii  to  buy  wheat  bran,  even  if  it  does  cost 
him  a  jjjood  deal  more  in  proportion,  Ix^cause  of  its  fine  physiolof^ical 
effect.  Hut  it  seems  perfectly  clear  tjiat  the  Southern  farmer  .should 
never  pui'eliase  moi-e  tliati  one  pr(»tein  food  foi-  his  dairy  ctiws. 


FOOT)    NTTKIKNTS    CONSCMEP. 

'J'alile  VI  sh<»vvs  the  dry  anil  digestible  matter  consumed  in  rou^jh- 
nes-H  and  eouet-nt rates  for  the  protluetion  of  a  gallon  of  milk  and  a 
pound  of  buller;  also  the  nutritive  ratios  of  the  rjilions  fe<l.  It  is 
noteworthy  that  these  were  very  ueaily  tho  same,  all  of  them  l»eing 
narrow,  ranjting  fiom  1:4.3  with  Group  II  to  1:4.8  with  Group  III. 
Observe  that  Ihi-  siiuiUfsl  amount  of  dry  ni.'itleiaiid  ditrcstible  matter 
was  Consumed  for  both  [nii'poses  by  Group  I,  and  Ihtr  largest  by  Gi'oup 
II.  While  there  was  considerabk-  variation  shown  in  the  amount  of 
dry  mailer  coiisuniMl  by  these  two  groups,  very  slight  difTi'i'ciiecs 
appear  willi  n-ganl  to  Ilic  digeslilile  niatlci-  i!i  Ihc  ease  of  all  groups. 
In  the  ease  of  di-y  mattir  required  for  a  galhiu  of  milk,  the  amounts 
consumed  by  (Ji-<Hips  1,  IF,  and  III  wei-e, 'i-t'spi'dively,  ('>.-2,  r..:i,  and 
7. '2  pounils — an  e.\treitn>  (lilTereiice  between  Groups  I  and  III  of  i 
pound  per  gallon  of  milk. 

VViiti  regard  to  the  digestible  matter  consumed  for  the  iiruduclion 
of  1  poundfif  butler,  lin'  dlfl'ereuee  wasiven  less  marked,  the  amounts 
cousumed  being  12.7,  l'2.3,  and  13.1  {Kiunds,  or  an  exti-eme  difference 
of  O.-l  of  a  pound.  The  larger  consumption  of  dry  matter  by  Group 
III  was  not  a  matter  of  so  mueh  iinportaiice,  as  this  did  not  involve 
III*'  outlay  of  any  eoiisiilei'aide  amount  of  iiKniey.  It  is  quite  evident 
that  the  larger  eonsumption  of  diy  matter  for  the  production  of  1 
gallon  of  milk  and  1  pound  of  butter  by  Group  111  was  due  to  tho  13 
pounds  of  pea  hay  substituted  for  the  i  pounds  of  cotton-seed  meal. 

T.VBI.E  VI.— />i'j/rWiWe  mattrr. 
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INFLUENCE  OF  FEED  ON  THE   COMPOSITION  OP  MILK. 

Table  VII  sTiows  the  influence  of  the  feed  on  the  production  of  milk, 
fat,  and  solids.  The  largest  amount  of  milk  was  produced  bj'  Group 
I  {0,134  ijounds),  and  the  smallest  by  Group  III  (7,176  pounds).  These 
differences  were  probably  as  much  due  to  individuality  in  the  ani- 
mals as  to  the  feeds  employed.  The  difference  in  the  yield  of  milk 
was  somewhat  compensated  for  by  the  higher  fat  test  of  the  milk  of 
Groups  II  and  III,  so  that  the  fat  and  butter  yield  was  more  nearly 
equal  than  one  would  have  anticipated.  The  highest  lactometer  test 
was  shown  bj'  the  milk  of  Group  III,  being  ;J4.  The  highest  yield  of 
solids  not  fat  was  made  by  Group  I,  as  was  also  the  highest  yield  of 
total  solids.  The  max^imum  yield  of  butter  per  100  pounds  of  milk 
was  made  by  Group  III,  with  <5.4  pounds;  Gi-oup  II  followed  with  C.2 
pounds,  and  Group  I  with  5.7  pounds.  Figumd  out  on  the  basisof  100 
pounds,  the  solids  not  fat  and  the  total  solids  were  more  nearlj- equal 
than  might  have  been  expected,  being  with  Groups  I,  II,  and  III,  1.3.4, 
14,  and  14.3,  respectively.  It  appeare  that  all  the  foods  were  satis- 
factory in  maintaining  a  good  flow  of  milk,  a  high  fat  cont«ut,  and  a 
high  i)er  cent  of  total  solids,  and  the  variations  shown  are  not  definite 
enough  to  attribute  the  results  to  any  material  influence  of  the 
respective  feeds. 

Table  VII. — Influence  ofjced  on  the prothietiou  of  milk,  fat,  and  solids. 


Ctronp. 


I.. 

m 


1 

. 

i 

1 

i 

1 

I 

a 

4> 

d 

" 

Co 

s, 

m 

'laU. 

^rrt. 

POVHdt. 

Pmauiii. 

n.m 

4.11 

U-.SB 

ilS.l« 

T.SS 

5.3 

an.  u 

m.sB 

T.™ 

ft.B 

!)M.(I8 

m.m 

i'eret. 
Ki.l 
39.0 
34,  n 


■3 
1 


1 

I 


7T8.22     l.ES.Sl 

UTS, 57    i,a;a.;i 

1 


6.7  ^ 
0.1 


8.4 

as 


l§ 


18.4 
14.0 
14.3 


IXFLUKNCE   OF    I'UOTEl.V   CONSUSIPTIOX   OX    THE    VIKLl)   OF   MILK   .VXD 

BUTTER. 

Tabic  VIII  show.s  the  total  amount  of  protein  cou.sumed  by  the  three 
groups.  The  largest  amount  was  consumed  by  Gi-oup  I,  1,-04.20 
pounds,  while  Groui)  III  consumed  much'  less,  or  1,024.11  pounds. 
Tlic  prol<'iu  consumed  per  1,000  pounds  of  live  weight  was  highest 
with  Group  II,  377.0  pounds,  and  smallest  with  Group  III,  284 
pounds — a  difference  of  03.9  pounds  of  protein  jwr  1,000  pounds  of 
live  weight.  Keeping  in  mind  the  two  sets  of  prices  already  referred 
to,  it  appears  that  <iroup  II  consumed  the  largest  amount  of  protein 
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I 


per  1,000  ponudH  of  live  weight,  and  ina<1e  tlif?  obe«iK'.sl  giUlon  of  milk 
mid  tlif»  vlioa}»i'sl.  potinil  of  Imtter  at  low  prices,  being  .').2  and  9.9 
f'cnls,  resfx'ftively.  Group  HI,  wiiioh  consumed  (lie  smallest  amount 
of  protein  protlnoetl  n  gullon  of  milk  at  a  cost  of  G  cents  and  a  poand 
of  Initter  at  a  cost  of  10.9  cents,  while  (ironp  I  produced  a  gallon  <»f 
milk  at  a  cost  of  T).?)  cent.s  and  u  pound  of  l)utl<T  at  1-.2  cents.  TIui.s, 
while  Group  III  prcKliiced  a  gallon  of  milk  at  pra/ctically  the  Kanieeoirt 
as  Group  I  with  a  much  smaller  consumption  of  protein,  it  pwxluced 
a  IKMind  of  butter  at  a  considerably  snudler  cost. 

TtkBVE  VIIL — Rtia/iun  of  protein  eotusumptian  to  eoet  of  jnilk  and  iMitler. 
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Where  high  prices  are  considered,  the  i-et>ultH  favor  Group  II  and  a 
hijrh  consumption  of  protein;  that  is,  the  ration  ^hich  eontaiut^d  the 
eotton-seed  meal  and  cowpea  hay.  The  cost  of  a  gallon  of  milk  was 
7.8  cents,  and  the  cost  of  a  i>ound  of  butter  14  cont*i,  uitJi  (Jrouj)  II. 
Where  hijrh  pri<'e«  are  considew'd.  <Jroup  I,  fe<l  bran  and  cotton-seed 
meal,  fared  Ix'st  and  had  a  material  advantage  over  Group  III,  fed. 
wheat  bran  and  cowpea  hay  as  a  substitute  for  cotton-seed  meal. 

FERTILIZER   VALUE   OP  THE   FOOD. 

In  Ritnirningnp  any  feeding  experiment  with  dairy  oows  (Table  IX) 
the  fertilizing  value  of  the  f<>od  will  have  ii  definite  influence  on  the 
results,  and  under  nocircumstanc.es  sliould  its  influence  f)n  the  exper- 
iment Ije  overlooked.  It  will  also  indicate  to  a  Certain  extent  what 
food  studs  one  could  afford  to  purchase  whei-c  their  utility  for  the 
mere  piotluction  of  milk  and  butter  are  practically  the  8jimc.  The 
fertilizing  value  of  the  food — that  is,  thenitiiogen,  phosphoric  acid,  and 
potash  contained  iu  the  food tttuS — in  presented  in  liie  lollowing  table: 

Table  IX. — Fertilizing  value  of  tlie  fomi. 
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Tho  total  Viiluo  of  all  the  fertilizing  elements  and  the  value  of  60 
per  cent  of  the  elements  voided  is  likewise  presented.  The  value  of 
the  excrements  is  estimated  on  the  basis  of  15  cents  jj^t  pound  for 
available  nitrogen,  4.5  cents  for  avaihible  ])hosphoric  acid,  ami  5 
cents  for  available  potash.  The  total  amount  voided  is  estimated  on 
the  basis  of  80  per  cent  of  the  mineral  clonienis  supplied  in  the 
ration,  and  while  with  the  i)est  of  care  and  attention  practically  all 
of  these  elements  would  Im.^  conserved  and  utilized  as  plant  foml,  even 
under  indifferent  management,  00  per  cent  should  be  .saved  and  so 
utilized. 

The  total  value  of  the  excrements  voided  was  (he  largest  with  Group 
I,  doubtless  due  to  the  cotton-.sced  meal  fed,  being  845.07;  it  was 
smallest  with  Group  III,  being  8;J7.5:J — a  difference  of  §8.14.  This 
disparity  was  due  to  the  substiliition  of  cowpea  hay  for  cotton-seed 
meal,  and  might  lead  many  to  suppose  tliat  one  could  afford  to  use 
cotton-seed  meal  under  any  circumstances  in  preference  to  cowpea 
hay  on  account  of  its  increased  fertilizing  value.  The  ci>wpea  has 
a  wonderful  capacity  for  improving  the  mechanical  condition  of  the 
soil,  as  the  fallen  leaves,  roots,  etc.,  which  are  left  on  the  ground  will 
supply  anywhere  from  25  to  40  jwunds  of  nitrogen  per  acre,  which 
offsets,  if  it  does  not  clearly  overbalan<e,  the  added  fertilizing  value 
of  the  mineral  constituents  in  the  cotton-seed  meal.  According  to 
these  results  Ihe  total  nianurial  value  of  llie  excrements  voided  would 
be  $l"_*.'J.4i;  if  only  OO  per  cent  were  saved  it  would  be  $92.57.  The 
fertilizing  value  of  tiie  food  stuffs  is  a  material  factoi-  in  determining 
the  profit  on  fee<ling  dairy  <'ows,  and  sliould  always  1k>  .so  considered. 

FINANCIAL    STATEMENT. 

Table  X  presents  tlie  financial  side  of  the  experiment,  when  both 
high  prices  and  low  prices  are  considered,  'i'lie  cost  of  attendance 
was  tigined  at  «14.H)  per  group,  and  tlie  animals  were  credited  with 
(jO  ])er  cent  of  the  value  of  the  excrements  voided.  It  is  perfectly 
clear  tlial  the  cost  of  the  care  and  atti^ntion  given  a  <h>w  will  be  off.set 
by  tlio  value  of  the  manure  where  it  is  properly  utilized. 

On  the  basis  of  comparison  shown,  the  net  cost  of  a  gallon  of  milk 
at  high  prices  varied  from  5.0  cents  witli  (iroup  II  to  .S  cents  with 
Group  III.  Here  as  elsewhere  tlu?  cheaijest  gallon  of  milk  was  made 
by  the  combination  of  the  two  protein  foods — cotton-seed  meal  and 
cowpe.a  hay.  TIi(>  net  cost  of  a  pound  of  butler  was  also  l()\v<'sf  with 
Group  II,  when  high  prices  are  consi<lere(l,  being  in."  cents,  and 
higlH'st  witli  <Houi)  III,  being  14.5  cents.  The  combination  of  wheat 
bran  and  cowpea  Itay  as  a  substitute  for  C()tt()n-Nee<l  meal  was  hero 
unsaiislactory  in  every  instance.  On  the  oWivv  hand,  when  low 
l)riccs  for  food  stuffs  are  eousi«lered — that  is,  wher(^  cowpea  hay  and 
silau'e  aie  grown  on  the  farm  and  fed  at  their  farnj  value — the  ecndi- 
tiinih  with  regard  to  Ciroiips  I  and   111  were  reversed,     (iroup  II  .still 


Fig.  2.— Iuka'S  Tormentuh,  a  Bull  Calf,  Smowinu  Fins.  Quality.    Raised  on 

Skimmed  Milk. 


ft-  .  R--.  C.  A.  1.  1902. 


Plate  XXXI. 


Fig.  1.— Skimmeo  Milk  Calves. 


Fig.  2.— Rolilda  2o,  a  Fine  TrPE  of  Jersey  Cow,  Showing  a  Well-developed 

Udder. 
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Stands  fii-st,  however,  making  Ji  gallon  of  milk  at  a  net  cost  of  3.5 
cents  and  a  pound  of  butter  for  0.7  cents.  Group  I  now  conies  second 
with  the  cost  of  a  gallon  of  milk  being  4  cents  and  a  p<iiind  nf  butter 
8.4  cents. 

Table  X. — Financial  atateinent. 
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With  regard  tothe<"Ostof  butter  prtxluction  tlio  result js are  reversed. 
Group  III  standing  first  with  a  cost  of  7.9  cent.s,  and  (Jroup  I  last  with 
a  cost  of  8.4  cents.  The  results  tbroughont  favor  the  combination  of 
cowpea  hityand  coHon-seeil  meal — two  rich  protein-containing  foods — 
wbetlier  high  prices  or  low  prices  are  considered  for  uiilU  and  butt«r 
making.  They  indicate  also  that  at  low  prices  cowpea  hay  can  lie 
substituted  for  eollon-seed  meal  with  satisfactory  results,  whereas 
this  can  not  be  done  when  high  prices  prevail.  Tlio  results  of  tlio 
experiment  indicate  that  it  would  be  bettK^r  for  the  farmer  to  purchase 
cotton-seed  meal  at  ^20  to  124  jwr  ton  rather  than  buy  wheat  bran  at 
prices  ranging  from  ^Hi  to  $2(3  per  ton. 

The  figures  presented  in  this  table  show  that  any  one  of  the  rations 
suggested  may  be  fed  with  advantage  and  profit  on  the  average  farm 
in  the  South,  and  that  the  profit  to  be  derived  from  the  u.se  of  each 
will  lj<?  influenced  very  considerably  by  the  price  of  the  food  stuffs, 
freight  rates,  distance  from  market,  etc.  The  cheapness  with  which 
milk  awl  butter  can  be  produced  is  a  subject  for  congratuiation,  for, 
a-s  milk  ordinarily  retails  at  25  to  :{0  cents  a  gallon  in  the  State, 
the  farmer  wlio  uses  a  silo  and  feeds  his  cattle  in  a  rational  manner 
can  certainly  make  a  handsome  profit  over  the  cost  of  production; 
and  the  same  is  true  of  butter,  which  retails  at  20  to  :!0  <'ents  a 
pound,  depending  on  its  (quality.  There  is  a  demand  for  mudi  more 
25  and  .30  cent  butter  than  is  now  available,  and,  even  at  the  high 
prices  prevailing  for  food  stuffs  the  jyast  year,  the  dairyman  could  have 
made  a  clear  profit  of  from  10  to  1.5  cents  a  pound  if  he  had  good 
average  dairj-  cows  in  his  herd.  The  dairy  business  cjin  be  made  an 
unquestionable  succe.ss  in  the  middle  South,  as  ail  fli<>  local  coixlitions 
favor  the  development  of  giant  enlerpri.'^es  of  tJii.s  character,  but  tlio 
business  must  be  conducted  intelligently  and  the  greatest  care  exer- 
cised  in  the  selection,  breeding,  and  management  of  the  herd,  and 
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also  in  the  clioico  and  combination  of  food  stuffs  in  order  to  secure  the 
largest  returns. 

TROFIT   OR   LOSS. 

Table  XI  gives  a  summary  of  the  results,  showing  the  value  of  the 
milk  and  butter  i)rodnced  at  high  prices  and  at  low  prices.  It  seems 
that  with  such  cows  as  were  used  in  these  tests,  the  profit  on  the  milk 
at  low  prices  for  food  stuffs  would  have  amounted,  in  the  c?ise  of  Group 
I  to  !?201.0.5,  and  with  Group  III  to  $157.78.  In  the  case  of  batter  the 
results  were  revorse<l.  Group  II  showing  the  greatest  profit,  $40.21; 
Group  III,  second,  with  §42.22,  and  Groxip  I  last.  The  profit  on  the 
butter  would  bo  greater  because  the  skimmed  milk  would  amount  to 
very  considerable,  as  it  has  been  shown  in  experiments  conducted  on 
tlie  station  farm  to  Ix*  worth  from  25  to  30  cents  per  100  pounds  for 
feeding  to  hogs,  and  would  also  be  valuable  for  the  sustenance  of 
calves  intended  for  the  dairy. 

The  profit  at  high  i)rices  for  foodstuffs  showed  no  matenal  differ- 
ence with  regard  to  the  relative  standing  of  the  groups  so  far  as  milk 
liroduction  is  concerned,  except,  of  course,  that  the  profit  was  consid- 
erably less.  When  butter  is  considered,  the  results  are  strikingly 
different,  and  the  ration  most  profitable  was  the  one  rich  in  protein, 
consisting  of  a  combination  of  cotton-seed  meal  with  cowpea  hay  sub- 
stituted for  wheat  bran.  Th<*  profits  (m  the  butter  with  Group  II,  fed 
cotton-seed  meal  and  pea  hay  as  substitutes  for  wheat  bran,  were 
§20.08;  $11.74  with  Group  III,  fed  wheat  bran  and  cowpea  hay  as  a 
siibstituf  e  for  cotton-seed  meal ;  and  $11 .90  with  Group  I,  fed  on  wheat 
bran  and  cottou-s^'ed  meal.  .The  profits  on  the  bulter  with  the.se  two 
grouj)s  Avere  thus  about  the  same.  Pea  htxy  has  made  a  remarkably 
fine  showing  in  1he.se  results  and  seems  to  be  an  excellent  substitute 
for  either  wheat  bran  or  cotton-seed  meal,  thongli  it  can  iH.'tter  snpply 
tlie  place  of  wheat  1>ran  than  <'otlon-seed  meal.  It  is  an  exceedingly 
palatable  substitute  for  bran,  and  is  greedily  eaten  by  dairy  cattle. 
As  it  can  be  produced  cheaply  and  in  abundance,  and  improve  the 
soil  of  the  farm  at  the  same  time,  the  results  are  particularly  gratify; 
ing  to  Southein  farmers,  as  they  can  produce  a  home-grown  ration  of 
the  highest  excellence  for  dairy  production. 

T.\HLE  Xl.—  Priijit  on  vtilk  aitd  biittii: 
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SUMMARY    OK   RESULTS. 


1.  Onlynbout  imc-half  as  much  fotxl  is  consumed  in  thepnx^m-Uon 
of  1  gallon  of  milk  as  is  eaten  to  unKlncc  1  pound  of  butter. 
■    2.  llio  smallest  amount  of  roughness  consumed  in  the  production  | 
of  1  pound  of  butter  was   KIS  pounds  with  Group  III,  in  which  1.3* 
pounds  of  pea  hay  wa.s  snb.stitnled  for  4  pounds  of  eotton-seeil  meal. 

3.  The  high<>st  amount  of  concentrates  consumed  was  by  GroniJ  I, 
9.2  pounds,  or  Ji.3  pounds  more  than  in  Group  III,  and  ."J. .3  pounds 
more  thiin  in  Group  II.  The  siil>stitution  of  pi-a  hay  For  whcit  bran 
in  Group  II  and  for  ootlou-sccd  meal  in  Group  III  thus  resulted  in 
materially  reducing  the  consumption  of  the  e<meentrate8. 

4.  It  seems  clear  that  l.-o  pounds  of  chopped  pea  hay  can  take  (ho 
place  of  1  pound  of  wheat  bran,  and  about  '.i  pounds  of  chopped  pea 
hay  the  pluco  of  1  pound  of  cotton-seed  me<il.  The  substitution  of  the 
pea  hay  for  either  of  the  concentrates  mentioned  must  be  made  on 
the  basis  of  the  i)roteiu  equivalent. 

5.  Some  i'.o  tons  of  pea  hay  can  be  pro<luciHl  on  an  acre  of  average  * 
farm  lands  at  a  cost  of  $12.50.     The  farm  price  of  tlie  crop  is  about 
$7  per  ton.     Tlie  farm  sale  price  would  llnis  be  about.  *il7.oO.     Haled 
and  placed  on  the  market,  it  would  bring  about  ?2.5. 

(5.  The  cost  of  a  ton  of  bran  at  low  prices  is  ^Ifi,  or  *1.50  less  than 
the  fann  sale  price  of  2.5  tons  of  pea  hay,  though  3.5  tons  of  jx'a  hay 
have  t  wici^  the  feeding  valne  of  wheat  bnin.  It  iscertaiuly  to  the  inter- 
est of  tlie  farmer  to  produce  at  least  h.ilf  of  the  protein  needed  for* 
his  cows  through  the  mediiun  of  pea  luo'  rather  than  by  the  purchase 
of  wheat  bran. 

7.  According  to  the  yield  of  pea  hay  obtained  at  this  station,  it 
would  re<iuire  1.2  acres  of  land  to  i)ro<luee  the  jirotein  equivalent  con- 
tained in  1  ton  of  cotton-seed  meal.  The  cost  of  produtMUg  the  hay 
would  be  about  !?10,  its  farm  sale  value  would  be  about  *21,  ;uid  its 
market  value  some  830. 

S.  In  addition,  the  pea  crop  would  store  in  the  soil  about  4ii  iiounds 
of  atmospheric  nitrogen  worth  $(!,  an<1,  as  they  would  cost  the  farmer 
♦IC,  it  wonld  bo  better  for  him  to  grow  aud  utilize  the  peas  in  placo 
of  cotton-seed  meal,  unless  he  could  buy  the  meal  for  *20  or  lt»ss.  It 
would  bo  to  his  interest,  however,  .is  he  would  need  to  purchase  some 
concentrate,  to  buy  cotton-seed  meal  at  *20  to  $24  a  ton  rather  than  i 
wheat  bran. 

0.  While  the  substitution  of  7  i>ounds  of  pea  hay  for  0  pounds  of 
wheat  bran  au<l  I'J  pounds  of  pea  hay  for  4  pounds  of  cotton-seed 
meal,  on  the  bjusis  of  tlie  protein  e<iuivalent,  was  tlius  very  satisfac- 
tory, it  is  evident  that  if  it  were  desired  to  substitute  i»ea  hay  for  G  or 
8  pounds  of  cotton-seed  meal,  it  woul<l  be  dillicult,  if  not  impossible, 
to  get  the  cattle  to  consume  all  the  pen  hay  satisfactorily. 

10.  The  results  iiidicate  that  at  moderate  prices  and  at  even  higiij 
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prices  for  foml  sIuITm  poa  hay  can  be  substituted  to  advant^ige  for 
wliHiit  bran-,  that  at  liigli  prices  for  cowpea  liay  ami  wheat  bran  the 
lalter  wouhl  have  the  advautiigt';  at  low  prices  cowpea  liaj'  could  be 
fed  to  advantage  with  bran  as  a  substitute  for  eotton-seed  meal. 

11.  The  not  cost  of  1  gallon  of  milk  at  high  prices  varied  from  0.1 
cents  with  Group  II  to  8.9  cent.swith  Group  III.  Hero  as  elsewhere 
the  cheapest  gallon  of  milk  was  made  with  a  combination  of  the  two 
protein  foods — eotton-seed  meal  and  cowpea  hay. 

12.  While  cottou-seed  meal  is  the  most  highly  concentrat'ed  food 
stuff  known  and  should  bo  so  completely  utilized  by  the  Southern 
farmer  that  there  would  be  none  for  sale  beyond  its  borders,  it  fre- 
tfuently  hajipens  to  be  a  givat  advantage  to  the  farmer  if  he  can 
utilize  some  protein-producing  crop  in  its  place,  such  as  the  cowpea. 

i:S.  In  round  numbers  the  amount  and  ratio  of  meals  consumed  for 
the  jirodnction  i>f  1  gallon  of  milk  was  )u<  follows:  (iroui*  I,  li  pounds 
of  wheat  bran  and  2  pounds  of  cottou-seed  meal;  Group  II,  2.5  pounds 
of  cotton-seed  meal  and  4  pounds  of  pea  hay;  Groux)  III,  4  pounds  of 
wheat  bran  and  7  pounds  of  pea  hay.  The  s:uue  ratio  holds  in  the 
case  of  butter,  though  the  amount  of  concentrates  consumed  was 
considerably  more. 

14.  Providing  the  palatability  and  the  digestibility  of  the  food 
stuffs  used  are  equal,  the  source  from  whieli  the  protein  is  derived 
has  but  little  etTect  if  the  substitution  of  one  food  for  another  is  made 
on  the  basis  of  the  protein  equivalent. 

1.5.  The  amoUTit  of  dry  matter  consumed  for  the  jiroduction  of  1 
gallon  of  milk  was  6.2,  0.5,  and  7.2  pouuds  with  Groups  1,  11,  and  III, 
respectively.  The  digestible  matter  consumed  for  1  pound  of  butter 
was  praclieally  the  same,  Ix'ing  12.7,  12..S,  and  13.1  pnuHds  with 
Groups  I,  II,  and  III. 

10.  All  the  rations  fed  were  satisfactory  in  maintaining  a  good  flow 
of  milk — having  a  high  fat  content  and  a  high  percentage  of  total 
solids. 

17,  Group  II  consumed  the  largest  amount  of  protein  for  1,(KX) 
pounds  of  live  weight,  and  nmde  the  cheapest  gallon  of  milk  (5.2  cents) 
and  the  cheapest  pound  of  butter  (O.ii  cents).  (Jroup  III,  which  con- 
sumed tlie  smallest  anituint  of  dry  matter,  produced  1  gallon  of  milk 
at  a  CA>st  of  (5  cents,  and  1  pound  of  butter  at  a  cost  of  10. (t  cents. 
(»roup  I  produced  1  gallon  of  milk  at  a  cost  of  5.9  cents,  and  1  pound 
of  butter  at  a  cost  of  12.2  cents. 

18.  As  milk  retails  at  from  25  to  30  cents  a  gallon,  and  butter  is  in 
demand  at  25  to  30  cents  a  pound,  it  is  evident  that  the  Southern 
farmer  who  owns  a  herd  of  good  cows  can  make  largo  profits  from  the 
dairy  business. 


DIMTKIBI  TION  ANIJ  MAONITl  BE  OF  THE  POFLTRY  AND 

EGG  INDUSTRY. 

By  GeoROK  Fayettk  Thompson,  M.  8., 
Editor,  Buri-iin  of  Animal  Indttttry. 

POULTRY    AN    ESSENTIAL    PART    OF    FARM    STOCK. 

Chickens  foiin  an  essential  purt  of  the  stock  tijwn  many  farms.  The 
Twelfth  Census  Mhows  thiit  there  were  5,739,657  farms  in  the  Unit<'d 
States  in  lOOO,  iind  it  is  safe  to  say  that  those  whicli  did  not  have 
chickens  nmonij  the  stock  were  very  few  indeed.  The  census  also 
shows  that  there  were  ^oOjOSl.SOS  fowls  (chickens,  turkeys,  gee.se,  and 
ducks)  ill  the  United  States.  This  gives  an  average  «)f  i2  to  every j 
farm.  ^ 

The  statistics  of  this  paper,  so  far  as  they  relate  to  the  jxiultrj'  of  the 
United  States,  are  principally  from  the  bulletins  issued  by  the  Census 
Office  for  the  sevei'al  States  and  Territories.  Poultry'  not  on  farms  is 
omitted  from  the  census  bulletins,  hence  that  on  farms  oidy  is  hero 
considered.  The  raising  of  poultry  in  the  villages  of  the  country 
is  a  matter  of  no  small  consetiiience.  and  the  totals  would  no  doubt. 
greatly  augment  the  farm  totals. 

It  will  1)0  observed  that  the  enumeratiou  of  fowls  was  for  the  year 
1900,  having  be(>n  nuide  in  June  of  that  year,  while  the  production  of 
poultry  and  eggs — that  which  was  sold  or  reserved  for  breeding  — %vas 
for  the  calendar  year  liSiU),  Poultry  is  sold  and  eggs  are  produced 
during  every  month  of  the  year,  and  the  calendjir  year  was  probably' 
much  easier  to  handle  than  a  fiscal  year  would  have  been,  as  the  farmer 
usually  closes  ids  accounts  in  Decemlier,  and  upon  these  accounts  the 
census  enumerators  based  their  reports;  hut  it  would  not  bo  a  fair 
showing  to  the  inilustry  to  enumerate  the  fowls  on  January  1,  for  the 
reason  that  during  the  calendar  year  millions  of  fowls  would  ito 
hatched  and  grown  into  talile  poultry  and  consumed,  and  so  never  lio^ 
counted.  For  purjHJses  of  comparison  there  is  practically  no  differ 
ence  in  this  matter  between  l.S!)f>  and  1900. 

One  of  the  things  that  will  first  attnict  the  attention  <if  one  who 
reviews  these  statistics  is  the  apparent  large  decrease  in  the  number 
of  poultry  in  lf)00  from  the  number  in  181*0.  This  decrease  is  only 
apparent,  not  real;  for  the  ccnsu.s  enumerators  in  1900  were  instructed 
not  to  take  account  of  fowls  under  three  months  old.     In   1890  all 
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fowls,  whatever  their  ages,  were  enumerated.  These  facts  should  be 
kept  in  mind  in  making  an}-  comparisons  in  numbers  between  the 
census  years.  That  there  was  an  enormous  increase  during  the  decade 
maj'  be  known  from  the  very  large  increase  in  the  number  of  eggs 
produced.  For  instance,  the  tables  show  that  in  1890  there  were 
•285,609,440  fowls  in  the  United  States  and  250,681,593  in  1900— a 
decrease  of  about  35,000,000.  The  production  of  eggs,  however, 
amounted  to  1,293,818,144  dozen  in  1899.  This  was  an  increase  of 
474,005,228  dozon  over  1889,  and  is  evidence  of  a  very  large  increase 
in  the  number  of  fowls. 

rOULTRT  STOCK  AND  POULTRY  PKODUCTS. 

The  value  of  all  fowls  on  farms  in  1900  was  ^5,794,996.  It  is 
difficult  to  estimate  how  much  should  be  deducted  from  this  sum  to 
represent  the  fowls  under  the  age  of  three  months,  but  evidently  the 
amount  should  be  considerable.  Whatever  remains  after  such  a  deduc- 
tion represents  quite  accurately  the  poultry  stock,  that  is,  that  which 
is  kept  for  breeding  and  laying.  Let  us  assume  that  this  reduced 
amount  is  $70,000,000,  which  certainly  is  not  too  low.  Now,  we  have 
250,681,593  fowls,  worth  $70,000,000,  producing  for  market  in  one 
year  poultry  worth  $136,891,877  and  eggs  worth  $144,286,370— a  total 
value  of  $281,178,247.  The  investment  has  yielded  an  income  of  400 
per  cent  I  This  is  not  a  mutter  of  much  astonishment  to  one  who  is 
familiar  with  poultry  raising  and  has  reckoned  on  the  possibilities  of 
the  hen.  In  seeking  for  the  causes  of  this  startling  situation  one  must 
not  overlook  the  great  amount  of  work  done  by  the  mechanical  incu- 
bator, which  is  not  only  as  fully  successful  as  the  hen,  but  does  its 
work  on  a  very  large  scale.  The  use  of  the  inculmtor  has  made  it  the 
duty  of  the  hen  to  devote  her  whole  time  to  the  production  of  eggs. 

In  33  of  the  States  and  Territories  the  value  of  the  eggs  exceeds  the 
value  of  the  poultry  product,  while  in  the  remaining  19  the  reverse 
is  true.  The  table  following  shows  that  in  the  New  England  States 
esix?cially,  the  eggs  grcmtly  outvalue  the  poultry  i>rotluct: 

Value  i>f  poultry  and  ei/g  prixIurUi  in  JKiU. 


■  I  i  I 

Stiitc  i>r  Tfrritory.         Poultry.  Egi;s.  Ptalv  or  TiTritury.     |      I'oullry.      1        Eg(ts. 


AlalMimft ;      f.>.a.S,»iri  ]        $l,s25.y-((      (ii.'orKlu <      a>.-l>11.610  Sl.OIft.SSS 


I 

Alu^kii !  ]T«  aeo  ;!  lluwttll !  61.516  1  45.257 

.Vrizoim lll.wl  ,  lti;;,4.sti  Muho '.•S'.'.  It.'*  '  465,504 

.\rkMnn!s 2.IT'.i.(»l  I'.  :r>,  .VW  IlliiioN I  ]1.307..W  «.(»*!,401 

rnlifuriiitt '  •.M«.0«7  3..«(;4,679  1  Indiann I  S.ITi.tlOS!  7.441,944 

Colcirado '  .iST.VW  j  sVJ.SITU  Iiidiun  Territory i  6)7. Ml  fti'),4ia 

ConiMCticnt |  'J^t.'JIjl  ],.V23,»1'J  Iowa  ,  >i,  I'.M.^IK  10.016,707 

Dcliiwau-  ':  .V.Kl.W!  l-w.  101  Kaii-ns i  6.J91.1>i;\  .  7,2.17,111 

PMrictof  Coliiml}!*.'  5,  IW  |  0,  192  Kiiituiky I  4,<J7li,06:t  3.460,607 

Floriila ,'.74.703  .  ,VC>,.VJ4i  LouWaim 1  1,12">,!I6,  1,2,<1,71S 
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Btittv  or  Territory. 

Poultry. 

Uf. 

State  nr  Territory. 

I'ouUry. 

KntK. 

Slttlnn 

im,«8 

2,077,400 
1,407,681 
4, 661.  Mi 
2.027,717 
2, 387,484 
0,6a5,2« 
308,487 
S.  499, 044 
71,175 

I-.IO  IHK 

S,088.22S 
1.5W.r«J 
2.571,841 
ClW.Hff.' 
4.437,118 
l.(>71,7fi5 
»,Slfi.J71 

631.143 
«,  008,01)2 

122,522 
1,213,703 
l.OUX.JM 

157,175 
8,630,062 
1,810,110 

782.790 
10.280.760 

OklflJtoi&A 

«1, 302. 400 

826,687 

7.151,21:1 

398,790 

1,539,753 

I.IKW.SHJ 

n,2M.  411 

1,162,071 

MlMWl'hltMlttll 

Ml<'hl?nn : 

Mliiiii-siitk 

rcnimylvanin 

nhndoWand 

eoulli  Cnrolioa 

South  iJKkiitit 

Tt*iinc«90€ .- 

9,0>':0,725 
C.,5«,84o 
925,966 

1.727  !«« 

Mi^vlur^ 

4,282,710  i        a  ii.s  sar. 

5,311.S«2 
202,503 
r«.l09 

!l,744,fi64 
848.291 

1,843.762 

3,898,137 
79,4f« 

4,872, 1H7 

ri«h 

421, 623 

KO.  963 

Nt'w  ilnnitwhlre  . 

Yirglnln 

'2  8%  .S99 

Nkw  Jemjy  "  auR-  mi* 

WAfllitngloa 

1.259,225 

Ni?w  Mexico 

o'j.isa 
n.  ir.1,429 
;.  tins,  970 

Wcirt  Virtrinlit 

1.877,675 

Sew  York 

4,  SRI,  020 

Nurtli  CnnUinn 

Wyoming 

Total 

163,517 

Nonh  naknta o»4,7&l 

IM,  891. 877 

144. 286,  .170 

Ohio «,S«7.000 

I'rodud'um  oftijgn  in  1S7S,  lifSO,  ami  18D9,  and  price  per  dozen  in  18!>9. 
[Oom^ll<<<l  from  cciini;  rrport*,] 


Slate  or  Territory. 


Prodiirtion  ol  tigg^  \n^~ 


W>9 


Dotau, 
0,70.640 


L 


ili/omJa 

Colorado 

ConuecUcnt 

t>claw«rv 

DlAirirl  of  Coliimblu. 

riori.ln 

Ocorgin 

Bnurttll 

Iditho 

IllinolK 

In.llitiia 

Imliiiu  Territory 

ItJWtl 

Knnwui 

Kentucky 

LtiiUMluiia 

Mniiic 

Mitryliiiw] 

llllM'ttS 

ichlKiin 

niioimta ....... 

MliHlasipi'l 

Mi^oiiri 

Uontjinii 

Kcbriuku 


71.  .534 
A.  610,050 
0,771,323 
520,820 
5,209,1161 
l.-427,lVt7 

»5,(Clrt 
1,021,  lOll 
7,126.058 


268.731 
8,'i,»78,2ir7 
28,823,810 


32,253,933 
17,482.286 
15,812,205 

3, 302.  ate 

7.059,876 
4,984,776 
6.571,553 

20.702.171 
8,234,161 
6,  Sfrl.  410 

28;35a.«H 

208.791 

7,10U.U90 


I.VfS 


Daenu. 
10,828,526 


204,174 
13,371,909 
13,670,423 
2,  G8S,  109 
5, 637, 590 
2,218.7M 
48,430 
2,786,991 
11,  .522, 788 


737.  K13 
60,.t31,065 
48.021,600 


69.448,«;i9 

42,584,975 

24,691,437 

5,93,1,700 

0,384,252 

8,718,5»:i 

8.931,308 

84,309,633 

20,  :i54, 498 

1I,393.4{I8 

53,147,418 

834,166 

23,300,684 


I8IW 


Doeau. 
18,778,960 


819,507 
25,694,860 
24,443,640 

5,704,290 

7,9.59,130 

3,571,870 
42,580 

4,214,186 

15,508,330 

155,710 

3.Sr».M0 
86,402.670 
70,782,200 

6,949,640 
99,621.920 
7;1,190.,VJ0 
35,337.340 
U,  820. 290 
13.304,151 
12,511,4.50 
12.928.030 
54. 318. 410 
-43,208,1.10 
18,942,070 
8.5,203,:»0 

3.002,8(0 
41, 132, 140 


Price 

w.r 

flozen. 

1899. 


CenU. 

9.7  . 
43 
20 

9 

15.8 
15 
19 

13.7 
\X9 
13.1 
15.4 
20 
16.1 
10.8 
10. 5 

9 
lU 

9.9 

9.8 
10 

U.2 
U'.B 
19.9 
11.2 
10.2 

9.8 

9.8 
20.0 

9.9 
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PrttdiKiton  of  egg»  in  1S79,  JS«9,  nnil  JSfl9,  nuil  i>ri<Y  per  dnzrn  in  /*99— Continued. 


Slati-  or  Tcrritorj". 


NeVHclii 

New  UMniwhlro. 

New  Jcnoj" 

New  Mexico 

New  York 

North  I'uroUiia.. 
North  Dakota  a.. 

Ohio 

OkUhofUH 

Oregou 

PcnnKylmnia  ... 

RhfwK-  Wunil 

8outh  rumlinu  .. 

South  DukotA 

TenneswH" 

Tcxax 

rub 

Vonnnnl 

Vlrglnlii 

Wiuihinirtoii 

West  Vlrpttilm... 

Wlw'niisln 

WyoiainK 

Total 


Prodactton  of  ettgs  In— 


1879 


Ztoeenf. 

120,  J71 
3,317,211 
6,686,142 
288,858 
31,968,739 
7,455,182 
1,012.613 
43,092,21)1 


1 8811 


ISM 


1.654,738 

34,377,889 

1,S«4,«34 

3,416,846 


16,347,482 

11.486,560 

826,237 

3,060,1S1 

8,960,629 

501,448 

6,741,893 

15,826,025 

30,740 


Ooiatt. 

170,725 

.S,  049, 150 

8.  OBI.  571 

27'.>.fi64 

45.807,106 

U,  755, 635 
3..%2,664 

70,162,210  I 
989.625  ' 
4,45.3.933 

50,049,915 
2,020,714  < 
5,702.141  I 
8,777.993 

28, 172, 313 

32,466.433 
1,131,671 
4,51.5,180 

13,557,571 
2,710,520 
9,919.974 

29,«90,784 
832,221 


-4.56,910,960  I     819,722,916 


Dnunt. 
589,496 

7,0a5,l»0 

11.942,550 

839,890 

(!2, 096, 690 

17.704,020 

7,438.400 
91.766.630 
13,724.900 

7.709,970 
6i.03S,l)(0 

R. 217. 810 

9,007.700 
17.349,750 
31,807,900 
58,040,810 

3.387.340 

6.271,880 
2.'S,.'u0.460 

7,473,790 

n.  242. 400 

46. 2«,  58(1 

937,. '170 


Priec 
per 

•liiwii. 

1899. 


l,2i«il.K18, 144 


20.8 
17.3 
16.3 
1M.7 
13,8 
10.2 

in.  5 
11.1 

9..1 
13 
1X5 
20.4 
12.8 
9.9 
9.8 
7.7 
12.5 
1.1.7 
11.1 
Hi.  U 
10.9 
10.5 
17 


11.1 


nlneludci  Uakoti^  before  illriaion  iutu  North  Dakota  and  South  Dakota. 

In  the  production  of  eggs  Iowa  leiidsi,  witli  lMi,()21, 920 dozens,  worth 
$l<>,nl(;.7o7.  Ohio  coMU's  srcond  iis  fojuiiminL  with  !ll,7<W).(i;^(i  dozfn.s, 
wortii  !?lt),2su,7ti'J.  It  will  lie  ohscrvt'd  tliut,  ulthoii},'!!  Iowa  had  about 
8,00(J,(HXJ  dozens  of  eggs  moro  than  Ohio,  the  valup  of  the  product  of 
tht!  Iiitti>r  State  wa.s  con.xidcralily  hifihor.  Illiimi.s  taitc.''  tliird  jilace  for 
eggs,  with  80,402, ()70  duzcn.s,  worth  !?H,!J42,k>l.  and  Missouri  comes 
next,  with  85,203,290  dozens,  worth  *s,315,371. 

Tfic  table  .showing  the  pnMlnt'tiim  am!  price  per  dozi'ii  of  eggs,  liy 
States,  for  the  years  187!*,  l8S!t,  and  ISiH)  roiitaia^^  niiieh  that  is  of 
interest  to  one  who  may  be  inclined  to  compare  different  States  as  to 
production  and  price.  Tlie  highest  prico  realized  for  eggs  per  dozen, 
leaving  Alaska  and  Hawaii  out  of  consideration,  is  credited  to  Isevada, 
the  average  there  being  20.8  cents.  Montana  was  a  very  close  com- 
petitcir,  at  the  average  price  of  2n.fi  cents.  Wa.siiington  comes  next, 
with  an  average  of  iri.y  cents.  California  fourth,  with  15.8  cents  as 
an  avei-age,  and  Oregon  is  fifth,  with  15  cents  as  an  average.  The 
lowest  ])rice  olttained  for  eggs  was  the  average  of  7.7  cent**,  by 
Te.\as.     That  State  disposed  of  58,040,810  dozens  at  this  average  price. 

The  average  farm  price  of  the  1,293,818,144  dozens  of  eggs  produced 
in  the  United  States  in  1899  was  11.15  cents.    The  iiuiuber  of  eggs  per 
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capita  for  the  ^ame  year  was  203,  mid  the  viiliie  of  the  eggs  per  capita 
was  $l.sn. 

AiiothiM'  statement  tliut  will,  vo  doubt,  eonio  as  a  surprise  t<i  most 
people  is  thiit  the  egy  produet  of  ISttit  was  valued  ut  a  higher  tigiiro 
than  the  eombincd  gold  and  silver  product  of  the  United  States  during 
any  year  since  1850,  except  for  the  one  year  of  ItMiO,  when  the  precious 
metals  exceeded  the  eggs  by  l?'.*,-ilS,12i>.  The  same  statemeitt  is  true 
of  the  poultry  product,  if  we  except  the  j'ears  of  1S1>V»  and  lt)00,  when 
the  exce.s.Hesof  gold  and  silver  combined  over  egga  were,  rcspeetively, 
$i,9tj7,lM:!  and  $16,812,018.  The  surprise  occasioned  by  these  figures 
is  still  further  heightened  when  wc  become  aware  that  the  poultry  and 
eggs  together  in  I'.KiO  were  worth  more  than  either  the  gold  or  the 
silver  production  of  the  world  fur  any  year  .since  the  l>egiiining  of 
records,  in  1493,  excepting  the  two  years  of  18i>8  and  IS'.H*,  when  the 
poultry  products  fell  below  to  the  extent  of  $5,7fll,4.'i:{  and  ^2.5,l»(Mt.riri3, 
respectively. 

Comparisons  of  this  kind  are  always  interesting,  and  they  are  also 
profitable  in  that  they  give  an  adequate  conception  of  the  immensity 
of  the  poultry  industry  of  the  country.  Pursuing  the  comparisons 
further,  therefore,  we  tind  that  the  poultry  and  eggs  of  lS'.)i»  outvalued 
the  total  exports  of  animals  and  animal  products  during  all  th{^  years 
down  to  iind  including  IIHM).  In  IWI  the  total  cxpoi-ts  of  animal  and 
animal  products  amounted  to  !S»2!t.5,78ti,G42.  thus  exceeding  the  poultry 
and  eggs  by  l?14.tJ(l8,31>.").  These  exports,  it  should  be  stated,  include 
animals,  hoofs,  horns,  bones,  glue,  bristles,  grea.se,  hair,  and.  hair 
manufactures,  hides  and  skins,  hide  cuttings,  boots  and  shoes,  leather 
of  all  kinds,  dairy  products,  sausage  casings,  and  wool  and  wool 
manufactures. 

The  value  of  all  i>roducts  of  animal  origin  in  lSi>d  (wool,  mohair 
and  goat  hair,  milk,  l>utter,  cheese,  eggs,  poultry,  honey,  wax,  animals 
sold,  and  animals  slaughtered)  amounteil  to  $1,718,090,221.  Poultry 
and  eggs,  which  formed  1»}.3  per  cent  of  this  great  sum,  were  out- 
valued by  two  of  these  products  only — daii-y  products  (milk,  butter, 
and  cheese)  and  animals  sold.  The  item  of  wool,  which  is  ever  a  mat- 
ter of  concern  in  the  commercial  world,  and  which  is  so  important  as 
sometimes  to  become  the  shibboletii  of  a  political  camimign.  was  worth 
but  *4.^«,72.3,7.S}»,  being  *iil,l(;s,l.S8  less  than  the  value  of  the  poidtry 
sold  and  f!'8,5t>,>.232  less  than  the  worth  of  the  eggs  produced,  ami  less 
than  one-third  of  the  value  of  these  tw*)  combirn'd.  .Vniuuils  slaugh- 
tered on  the  farms  were  worth  but  i?."i2,l>Sl,4;>3  more  than  the  poultry 
product  and  !!i4;">,r)8t!,;t40  more  than  the  eggs  produced;  but  the  ani- 
mals which  were  slaughtered  were  worth  $iti,304,!»37  less  than  the 
poultr}'  and  eggs  taken  t^igether.     (See  fig.  17.) 

The  poultry  and  egg  product  of  189!)  exceeded  in  value  the  wheat 
crop  of  twenty -eight  States  and   Territories,  as   folI()ws:   Alabama, 
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Arizona,  Ai'kansas,  Connecticut,  District  of  Colunabia,  Florida,  Geor- 
gia, Illinois,  Indian  Territory,  Iowa,  Louisiana,  Maine,  Masisachusetts, 
]Mississii)pi,  Missouri,  New  Ilampshire,  New  Jersey,  New  York,  North 
Carolina,  Pennsylvania,  Rhode  Island,  South  Carolina,  Texas,  Ver- 
mont, Virginia,  West  Virginia,  Wisconsin,  and  Wyoming.  It  was 
worth  more  than  tlie  corn  crop  of  the  following:  Arizona,  California, 
Colorado,  Connecticut,  District  of  Columbia,  Idaho,  Maine,  Massacbu- 


ANIMALS 
SUUSHTEREO. 
I  189.873.310 


OATS, 
f  217.098.584 


POULTRY  AND  E65S: 
$281,178,247 


C0TT0N:$323, 758,171 


WHEAT  $369,945,320 


DAIRY  PRODUCTS:  $472,369,255 


HAY  AND  FORAGE:  $484,256,846 


ANIMALS  SOLD:    $722,913,114 


CORN:  $828,258,326 


Fk..  it.— Kilutivf  (position  ot  jKiUltry  ami  ckss  iiDiDiig  k'ndiiiK  fiiriii  proiliK'ts  In  1S99. 

setts.  Muntiiiiii,  Nevada,  New  IlaMii)shir('.  Now  York,  North  Dakota, 
Ori'tron.  Kliodo  Island,  I'^tah,  Vermont,  Washington,  and  Wyoming. 
Tlie  t:il>l<'  shows  that  there  wore  produced  on  farms,  in  1899, 
l.L''.t".81s.l44  dozens  of  eggs.  This  amounts  to  43.1^7,272  crates  of 
;;<!  dozens  ouch.  An  ordinary  refrigerator  car,  whicli  has  an  average 
loiiotli  of  about  42. Ti  foot,  holds  4(»0  crates.  All  this  means,  then,  that 
a  train  of  those  oars  suiricient  to  carry  the  product  of  ISOit  would  bo 


NINETEKNTH    ANNUAL   REPORT. 


165 


808  miles  long,  or  long  enough  to  reach  from  (Chicago  to  Washington 
and  have  several  miles  of  cars  to  spare. 


TntKKYlS  ilBK<e,   ANH    Ul'CKft. 

While  the  very  large  majority  of  the  fowls  on  farms  were  chickens, 
there  were  enough  turkeys,  geese,  and  ducks  to  demarul  attention. 
In  U»00  there  were  t;,r.;)0.3(57  turkeyti,  5,070,863  geese,  and  4,S07,3ti5 
ducks,  not  including  any  under  3  months  old.  Texas  leads  in  the 
numlier  of  turkeys,  with  <>4S,«37l;  Illinois  i.s  .second,  with  44('),020,  and 
Iowa  is  a  close  thinl,  with  -124,306.  Kentu<:ky  leads  in  the  numlaaof 
geese,  having  reported  541. 57H;  Missiouri  reported  •428,307;  Texas, 
415,700:  Arkansas.  37S.475;  Mississippi,  3r>7,!'H3.  As  to  ducks.  Iowa 
takes  the  lead,  with  487,752;  theu  comes  in  tlie  order  given  Illinois, 
with  .382,.857;  Missouri,  with  278,14(1;  Texas,  witli  2.34,(i«I4,  and  Indiana, 
with  230,432.  The  values  of  these  different  kinds  of  poultry  are  not 
given  separately  in  the  census  rci>orts. 

It  is  very  seldom  that  the  eggs  of  the  turkey  anrl  the  goose  are 
fomid  in  the  markets.  Duck  eggs  are  frequently  on  sale  in  limited 
quantities,  but  they  arc  not  so  desirable  as  the  hen  eggs,  although  they 
are  larger.  This  is  because  of  their  peculiarly  unpleasant  flavor, 
which  is  .said  to  be  due  to  the  character  of  the  food  of  the  duck.  Prac- 
tically all  the  eggs,  therefore,  that  find  their  way  to  market  are  those 
of  the  hen.  Turkeys,  geese,  and  ducks  are  not  ke])t  primarily  for  egg 
production,  but  the  first  for  meat  and  the  other  two  for  meat  and 
featliers. 

A'vmbcr  of  Jtm-U,  hij  Stale*  and  Territoria,  vi  1S90  luid  iStOO,  and  tahie  of  tame  in  1000. 

[Compllud  rratn  ocn«iu  rrporU.] 


H 


SUIe  or  T«iTitoor. 

IBM. 

Chlckciw. 

TurlLe)i>. 

OeeM. 

Ducks. 

Totiil. 

^bnm 

«,2Se,044 

m,tKl 

8SI,2ZR 

102,  »0 

4,913,(ni 

[|lMk» 

fi7,a4 
6,2*1,127 
8,fiW,'iil 

710,  iM2 
1.075.W4 

«0(t,212 

io.ua 

VItt,60t 
T,3a7,Wl 

2,744 

118,816 

2!.7,71« 

20,S7i 

30,176 

70,571* 

2I& 

JM,42S 

148,797 

TS7 
4(W.0i3 

SI, em 

l.OW 
MOO 

io,ea,% 

64 
il.UU 

1.B85 

195,779 

167,514 

12, 103 

31,481 

fiO,UIU 

291 

V,4!ll 

105,  KI7 

61,  no 

ArkkMai 

7  O4S,105 

C»Uli>mU 

It,  11*7. 223 

715.015 

Ooimcc'tlout  ....•.••..... 

1,141,M4 

Pelawari' „ 

^Milct  o(  ColiUBbte 

Vlorid* 

1.031,361 

11,133 

1,001,030 

Ueaqrla 

7,^,944 

Hawaii 

2ai,M7 

21, 403,  sue 

12,307,«IM 

1.043,947 
60&,111 

1,447 
726,904 
4IH,778 

7,2116 

736, ceo 

>48,001 

246.  rJ3 

KUlloin 

23,969,090 

1},U)&,798 

3fat4Mn  TtTTltory 

town 

2U,201,7«6 
IMWI.1M6 

M0,li4» 
&aa,3W7 

241,  WB 
117, 9ia 

.M7,U23 
4S.S.W7 

21.951,278 

16,976,746 
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Number  offmds,  by  States  mid  Territoriea,  in  1890  and  1900,  etc. — Continued. 

State  or  Territory. 

1890. 

Chickens. 

Turkeys. 

Geese. 

Ducks. 

Total. 

12,740,559 

2,246,907 

1,411,185 

3,430,869 

1,623,606 

6,852,690 

4,448,831 

6,631,784 

22,786,848 

233,660 

7,395,368 

62,167 

934,322 

2,990,698 

60,596 

8,421,667 

7,607,693 

8(M,388 

13,659,359 

388,427 

1,180,766 

-  10,381,781 

672,106 

74,680 

15,259 

278,522 

6,805 

186,847 

151,459 

194,398 

928,751 

6,077 

218,636 

4,193 

10,207 

162,270 

928 

402,642 

197,420 

33,928 

521, 171 

6,931 

43,565 

636,828 

'  967,417 

149,312 

7,270 

91,238 

8,379 

72,898 

69,224 

474,688 

849,230 

722 

69,839 

525 

2,795 

20,367 

216 

80,403 

375,991 

9,593 

277,225 

725 

21,389 

106,638 

370,401 
67,112 
26,947 

232,519 
70,693 
98,789 
74,697 
63,727 

627,959 
4,193 

276,180 
2,718 
17,031 

113,668 
1,104 

801,419 

169,409 
11,592 

409,698 
4,484 
32,325 

357,238 

14,750,483 

2,638,011 

Maine 

1,460,661 

Maryland 

4,033,138 

1,708.382 
6,210,224 

Michigan 

4,744,211 

Mississippi 

6,364,697 

Missouri 

25, 191, 788 

Montana 

243,652 

7,969.023 
69,603 

Nevada 

964,365 

3.287,003 

Kew  Mexico 

62,844 

New  York 

9,206,131 

8,250,413 

Nortli  Dakota 

859,601 

Ohio 

14,867,453 

399,667 

1,278,084 

11,381.386 

Porto  Rico 

Rhode  Island..... 

482,870 

3,873,798 

2,292,866 

12,062,139 

11,523,717 

279,983 

789,278 

6,676,260 

779,972 

3,197,447 

5,646,291 

73, 6W 

11,656 
149,126 

60,163 

430,333 

635,916 

9,220 

72,164 
477,414 

17,187 

214,756 

206,230 

2,441 

16,805 

121,525 

22,465 

778,128 

528,149 

1,451 

10,838 

216,175 

6,847 

176,723 

130,082 

155 

13,706 
47,09!) 
48,632 

361,984 

391,086 
fi.ftjo 
13,017 

299,142 
U.V^l 

133,942 

91,206 

1,797 

624.637 
4,191.648 

South  Carolina 

South  Dakota 

2, 424, 126 

Tennessee 

13,032,584 

Texas 

12,978,868 

Utah 

29«>,a09 

885,327 

Virginia      

7, 5(iS,  991 

Washington 

817, 128 

West  Virginia 

3, 722, 868 

6, 073, 812 

W'yoming 

7R  (1K7 

Total 

258,871,126 

10,754,060 

8,440,175 

7,514,080             285,609,440 

state  or  Territory. 

1900. 

Chicken!). 

Turkeys. 

Geese. 

Ducks. 

Total. 

4,737,606 

176 

165,200 

5,393,157 

3,947,200 

968,761 

1,073.026 

628,866 

8,004 

1,107,816 

4.549.144 

31.888 

516,412 

129,326 

243,667 

75,917 

5,186,536 
176 

Alaska  

6,043 

140,661 

158,356 

30,781 

7,717 

19,045 

46 

32,869 

103,416 

4,672 

10,211 

840 

378,475 

28,419 

2,576 

3,530 

6,438 

16 

36,658 

208,997 

75 

2,439 

180.  ,583 

62,293 

15,002 

14,100 

10,933 

227 

6,877 

61,895 

•>i  linx 

174,522 

Arkansas 

6, 092, 876 

California 

4, 196, 268 

Colorado 

1,017,120 

1,098,373 

665,282 

District  of  Columbia  .... 
Florida 

8,293 
1,184,220 

Georgia 

4,926,4.52 

Hawaii 

58,143 

Idaho 

3,8.W  1            9,.M6 

MO,  009 

Value. 


tl,  409,269 

166 

80,798 

1,540,006 

1,877.489 

393,219 

644, 0.V) 

3.57,476 

3.108 

394,657 

1,468,1*65 

88,237 

203,127 
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Xumher  o/fowh,  by  Hain  and  Terriluriei,  in  7*90  ami  11)00,  ei<: — Continued. 


I 
■ 


Stale  or  Tvrriturf. 


lUliioi." 

Indiniin 

ImllnnTwTltorjr  , 

lown 

KunKoii 

Kentucky  

LouUlana 

Maine 

MaryliLiif] 

M  oysnc  btuvtu . . . . 

MichiguD 

Minnesota 

Mi»iaiippl 

Misauurl 

Montana 

Kcbnuka 

Ni-vadu 

Sew  Hampshire 

Ni'w  Jerrey 

New  Moxi<.'o...... 

Now  York 

Xiirlhraroliutt... 

North  Dakota 

Oliio 

Oklahoma 

Oregon 

Pcitnxylvunia 

Porto  Rii-o 

Rhiidv  Island 

South  rnrollna... 

Fniitb  txikota 

TcuncsKce 

Texaji 

lUih 

Vcnjiont 

Virginia 

Wn<ihtn^on 

WV5l  VlrKlnln  .... 

WW'onfln 

Wyoming 

Total 


1900 


Chli'kenK. 


1«,|X10,T28 

ll.lOS.OMt 
1,9m,  H» 

l^  907, 073 

11,9II6,«H3 
6,849,079 
S,890,e63 
1,»>4,8S3 
2.113,ai4 
],li33,'2(;'J 
8, 033,  .'Bl 
7, 7:lO,  MO 
6,  IW,  ViB 

]4,«I3,601 

631,774 

7,417,837 

in),tJ61 

»70,  mi 

l,W3,.Wi 

15li,  SM 

»,  'Mi.  736 

3,K71,lt&» 

1,409,205 

14,»;9,5-« 
2,.V27,3.'« 
1,-."J0,S1» 

i0,ftA3, 108 


600,618 
2,«H.784 
3,02M,:ao 
C,  184, 210 
13,502.30(2 

534,  M2 

800,451 
4,fW0,311 
1,196,630 
2, 7.'i9, 5W 
8,097,399 

142,130 


233, 598, 006 


Tnrkeyn. 


440,020 
346,370 

92,S0O 
424,306 
276,330 
279,749 
115,921 
6,437 
101,782 
3.  OIK 
ll)1.8ti.t 
I9S,H3 
I.S9,  (',9K 
4(kl,6(>a 

12,837 

118, 892 

3,UIK 

2,38<i 

32, 376 

3,B0» 

190, 879 

120,737 

S9,0>3 
362,924 

80,4.10 

36,031 
259,824 


4,604 
120, 140 

63,740 
193,397 
648,671 

10,649 

22,689 
207, 675 

29,1,V> 

105,265 

15.%  la 

8,664 


6,599,307 


Gcew. 


307,657 

271,004 

77,210 

223,612 

97,708 

641,576 

169,936 

4,666 

83,888 

tl,S89 

73,207 

90, 97S 

3J.7,9I3 

428,307 

2,629 

74,007 

880 

1,289 

10, 518 

830 

4.1,933 

284,424 

17.200 

179,  OM 

12,934 

26,680 

60,780 


6,336 

83,543 

33,334 

891,698 

415,700 

2,769 

5,187 

125,495 

64,488 

129,948 

102,224 

1.812 


5,076,1 


Dtitdta. 


882,857 
230,432 

88,069 
437,762 
216,244 
18.1,064 
123,059 
9,708 

66,980 

46,017 
106,399 
127,636 

95,668 

278, 110 

9,639 

201. 5U3 

2,379 

3,803 

40,024 

1,527 

150,864 

102,942 

23,816 
206,238 

71,662 

19,774 
171,271 


8,967 

39,8,12 

62,  511 

202,432 

234, 6IU 

8,503 

8,836 

117,989 

60, 433 

58,273 

92,800 

2,462 


Total. 


17,737,262 

11,949,821 

2,218,290 

20,043,343 

12,6,16,185 

7,855,468 

4,299,479 

1,586,664 

2,305,646 

1,680,093 

8,405,060 

8,142,693 

5,838,185 

16,076,713 

556,679 

7,812,239 

107,538 

877,889 

2,076,514 

163,015 

9,312,412 

4,379.961 

1,489,300 

15,018,3.12 

2,698,299 

1,373,203 

11,044,981 

365,499 

620,514 

2,908,319 

8, 178, 2»5 

0,971,737 

14,861,346 

656,763 

843,163 

.1,011,470 

1,850,715 

8,053,071 

8,447,644 

149,564 


4,807,968      250,681, ;«3 


Value. 


tB,*ir,.cm 

4, 222, 409 

616,384 
6,536,464 
4,356,997 
2,723,221 
J,ai7,889 

756,168 
1,158,020 
1,018,119 
2,685,829 
2,274,649 
1,665,319 
6,720,359 

296,806 

2,374,930 

56,826 

467,104 

1,300,853 

62,419 

4,310,755 

1,434,168 

477,368 
6,085,921 

900,743 

582,524 
4,488,4F4 


305,047 
889,963 
8.16,966 

2,275,804 

3,596,243 
186,922 
421,196 

1,8><1,768 
614,838 
963,805 

2,410,714 
60,397 


I 


86,794,990 


ANNUAL   t;ON8UMPTION   OF   EGOa. 

It  would  hv.  iiitcresling  to  know  how  many  eggs  are  coii.suiiii'd 
annually  in  tho  Unitrd  States,  but  tliis  ih  a  mutter  wliifli  can  not  be 
arrived  at  definitelj'.  There  wouki,  of  eoui^e,  he  nodillii-uUy  in  getting 
the  differene(5  between  the  total  production  and  the  e.xports,  Tmt  the 
number  reserveil  for  hatehing  is  an  uncertain  r|uantity  and  very  large. 

Mr.  J.  Dixon  Avery,  of  the  Ciiieago  Hutt<r  and   Egg  Board,  (juito 


158  BUBEAU   OF   ANIMAL   INDUSTRY. 

recently  st*ited  that  the  people  of  the  United  States  consume  90  per 
cent  of  all  the  eggs  produced.     A  part  of  a  paper  which  he  read  at  the 
time  of  this  estimate  is  quoted  in  order  to  give  some  insight  into  the 
-consumption  of  eggs  in  cities,  especially  Chicago  and  New  York: 

Of  couree,  no  one  can  get  the  exact  amount  of  eggs  consumed  dailj'  any  mouth  or 
any  week  of  the  year,  but  I  liavc  wicceeded  in  getting  together  figures  that  I  think 
are  fairly  convincing. 

We  find  that  tlie  receipts  and  consumption  of  eggs  in  Xew  York  (Mty  aggregated 
last  year  2,372,500  cases.  Assuming  the  jwpulation  of  (freater  Xew  York  to  be 
3,000,000,  we  find  tliat  each  jierson  in  New  York  consuniea  -,Vtf  of  an  egg  daily. 
Admitting  that  we  consume  a.-<  many  eggs  i)er  capita  here  in  Chicago  as  they  do  in 
New  York  City,  and  aldo  granting  tliat  we  have  2,000,000  population  here,  we  fiiid 
the  average  tiaily  consumption  in  Chicago  to  he  4,333  cases  of  eggs. 

We  all  know  the  daily  consumption  in  Chicago  to  he  4,3.'>3  cases.  We  believe 
that  there  is  no  dfiy  in  the  year  that  the  consumjition  in  Chicago  is  less  tlian  2,000 
c&ses.  We  also  Ix-licve  that  during  the  early  si)ring  season,  or  during  March  and 
April,  the  consumption  of  eggs  would  be  about  double  the  average,  or  8,666  cases 
daily;  tliercfore,  we  have  the  two  extremes  before  us — namely,  from  2,000  cases  to 
8,666.  I  estimate  further  that  there  aro  about  four  months  in  the  year — namely, 
May,  June,  Septemljer,  and  October — that  the  consumption  is  about  the  average  per 
day  for  the  twelve  months,  and  if  it  Ls  also  conceded  that  the  consumption  during 
two  of  the  spring  months  is  double  tiie  average,  then  the  daily  consumjition  for  the 
other  six  months  of  the  year  would  average  from  2,000  to  4,000  cases. 

I  find  the  receipts  of  eggs  in  Chicago  from  March  1,  1901,  to  March  1,  1902,  to  b« 
1,888,190  cases,  and  allowing  that  the  daily  consumption  is  as  statetl,  we  consume 
in  this  city  1,581,545  cases  yearly.  Deducting  this  from  the  receipts  as  shown  above 
shows  tliat  we  ship  to  varioas  cities,  East  and  West,  North  and  South,  .306,645  cases 
yearly. 

Again,  referring  to  the  production  of  eggs  in  the  United  Pbitcs,  would  say  I  find 
by  the  census  rejKjrt  for  1899  that  there  were  produced  on  the  farms  and  ranches  of 
the  Unitc'd  States  43,127,306  cases  of  eggs,  and  al.-o  find  by  the  same  report  that  the 
production  ten  years  l)etore,  or  in  1889,  was  only  25,324,073  cases.  Therefore,  the 
increa-e  in  the  ten  years  was  15,S03,2:J3  cases,  or  a  little  over  58  per  cent  for  the  ten 
years,  or  something  over  5i  per  cent  for  each  year.  Now,  in  order  to  get  the  produc- 
tion of  eggs  n(Min  the  faniis  and  ranches  hvt  year,  or  two  years  later  than  the  time 
the  census  was  taken,  we  must  add  11  per  cent  to  the  census  report,  which  would  make 
last  year's  production  up<in  the  farms  and  ranches  47,871, .SO",!  cases,  ami  it  seems  to 
m(>  that  the  production  outside  of  the  farms  and  ranches — namely,  in  the  hamlets, 
villages,  towns,  and  cities — is  at  lea-^t  2j  per  cent  of  the  prcxluction  upon  the  farms 
ami  ranches.  If  we  add  2i  pir  cent  to  these  figures,  we  would  have  a  grand  total  of 
49,068,091  cases  as  the  i)roduction  lor  last  year. 

IMPOKTS    AXI)    KXl'OUTS    OF    KCCS    AND    I'OlLTUV. 

Tlio  iniport.s  of  eggs  form  an  in.signiliciint  part  of  the  sum  total  of 
our  comnicrero.  For  the  ti.scal  year  ended  June  3i>,  IIHJO,  the  value  of 
eggs  imported  was  only  ^8.741;  for  the  fiscal  year  of  iJiOi,  however, 
a  considerable  increa.se  is  -ihown.  the  value  being  §!:57,4;>2  for  384,070 
dozens,  'rhirs  was  at  the  rate  of  It.  7  cents  per  dozen  at  port  of  ship- 
ment. Records  of  imiM)rts  are  available  since  1S()2.  and  these  show 
tliat  there  have  been  years  when  the  value  of  imported  eggs  has  been 
<iuil('  large.     This  is  esj)ecially  true  of  the  years  1880  to  I8'.il .  inclusive. 
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The  exports  of  eggs  in  VMX)  (fi^al  year)  were  llic  largest  in  Iho 
history  «f  the  iudu«try,  amuunting  to  5,920,727  dozcjis,  valued  at 
_^84,081.  When  the  quantity  exported  is  eomparcd  with  the  1,293,- 
518,144  dozens  produced  in  the  eeiih-us  year  of  lS'.t9,  one  is  impressed 
with  the  insignilioanee  of  the  exports.  Such  a  comparison  emphasizes 
in  the  most  foveihle  manner  the  immensity  and  the  eooisequcnt  value 
of  the  home  marlM't. 

The  vexy  Uirirt;  majority  of  the  fowls  of  this  eoiantry  are  found  in 
eomparatively  small  numbers  on  a  very  largo  numljer  of  farms,  where 
they  gather  their  own  subsistence  and  receive  prnrticjilly  no  care.  The 
con8e<jueiico  of  this  is  that  the  eggs  are  proUueed  at  little  cost.  The 
development  of  this  industry  to  an  extent  incredibly  larger  than  it  is 
at  the  present  time  is  among  the  eajiv  possibilities.  When  this  is  done 
there  will  be  produced  a  surplus,  which  mu.st  find  an  out,«*ido  market. 

A  table  of  imports  and  exjK)rt8  accompanies  this  article,  giving  the 
statistic*  for  the  fiscal  years  ended  June  80,  lfS<i2  to  1002,  inclusive. 

As  to  the  imports  and  exports  of  jjoultry,  accurate  data  are  uot 
■vaiiable.  Froni  l.SjO  to  IS.SM,  inclusive,  poultry  is  iucluded  in  the 
reports  among  other  animals.  From  1884  to  1002,  inclusive,  the 
returns  app«^ar  under  the  title  of  "poultry  and  gatne."  So  the  figures 
given  in  the  following  table  are  for  poultry  and  game  combined. 
There  does  not  appear  to  bo  any  satisfactorv  method  l)v  which  on« 
may  estimate  how  much  of  these  exports  should  be  credited  to  poultry. 

Intensive  farming  is  coming  more  and  nrtorc  into  favor  as  the  country 
becomes  more  densely  popiduted  and  as  a  larger  num>)er  of  farmers 
adopt  scientific  methods  of  practice.  The  tendency  of  this  is  toward 
the  production  of  more  poultry  and  cgt^s,  and  (lie  matter  of  a  foreign 
market  for  the  surplus  will  soon  come  up  for  settlement. 

Value  of  imporln  and  rirjxnl*  of  juMllry  and  game,  lifS-f  to  lt>OJ. 


riwail  year. 


I  tmixirtis  ol '  KxD<>rt>  of 
poullryaDd  pciultiy  iiiiJ 
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QuanlUy  and  value  of  imports  and  exports  of  eggx,  lS6g  to  190S. 


Fiscal  year. 


1862. 
'  18«3. 
1»C4. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872., 
1873., 
187-J.. 
1875., 
1876.. 
1877.. 
1878.. 
1879.. 
18M). 
1881. 
1882. 
1883.. 
18»t. 
1885.. 
1886.. 
1887.. 
1888.. 


1890. 
1891.. 
1R92. 
1893. 
1S91. 
1895.. 
1896. 
1897. 
1898. 
1899. 
1900.. 
1901. 
1902. 


Importii  of  eggB. 


Doxns. 


4,905, 

6,065, 

5,601, 

4,351, 

4,903, 

5,018, 

6,053, 

6,022, 

7,773, 

9,578, 

11,929, 

15,279, 

16,487 

16,098, 

16,092, 

13, 936, 

15,642, 

l.%918, 

15,062, 

8,946, 

4,188, 

3,318, 

1,791, 

2,705, 

947, 

580, 

166, 

225, 

lai, 

12fl, 
38.), 


Vatae. 
190,163 
55,068 
59,980 
121,252 
187,494 


74,589 

13,270 

287,949 

649,894 

6&3,850 

747,866 

600,472 

630,393 

"017,622 

^rM,0S7 

646,735 

901,932 

1,206,067 

1, 808, 505 

2,677,604 

2,677,360 

2,476,672 

2,173,4.54 

1,960,396 

2,312,178 

2,418,976 

2,074.912 

1,18,5.59.5 

522,240 

392,973 

199,536 

324,130 

88,682 

47,760 

8,078 

21,300 

8,741 

10,515 

37,432 


Exports  of  cggi. 


JDozenr. 


72,114 
SI,  642 
19,604 


814 

5,017 

5,148 

15,683 

23,749 

31,119 

29,633 

32,591 

91,265 

91,740 

85,885 

80,146 

146,776 

360,023 

295,484 

240,768 

252,202 

372,772 

419, 701 

M8,750 

380,881 

363,116 

18.1,063 

143,489 

163,061 

151,007 

328,485 

1,300,1.S3 

2,751,810 

,<l,693,6!l 

5,920,727 

3,692,875 

2,717,990 


Value. 


tSl,2t8 

22,458 

11,329 

6,865 

4,055 

322 

1,428 

1,048 

4,169 

6,239 

8,743 

8,800 

8,429 

14,890 

14,230 

14,148 

18,776 

28,262 

76,0^0 

62,750 

51,832 

46,106 

60,686 

66,724 

7.5,936 

58,675 

M,259 

32,374 

33.207 

27,197 

3.5,317 

48,3.-!9 

180  954 

418,370 

6(1, 3  h5 

984,081 

676,232 

628,679 


« I>OOH  not  include  J2,.'t29.  valuo  of  condennwl  opgs. 
^Doe.s  not  iiichirte  $2,213,  value  of  condcn.'M.Hl  ogRs. 


All  exaniiiiation  of  the  exports  of  animals  and  animal  protlucts  for 
the  year  1001  shows  that  the  United  Kingdom  took  $181,397,723 
worth  out  of  the  total  of  $295,786,642.  Previous  years  show  about 
the  same  ratio.  It  is  also  learned  from  British  repoi-ts  that  the  con- 
sumption per  capita  of  imported  eggs  has  gradually  been  on  the  in- 
crease for  many  years.     In  looking  for  an  outlet  for  the  surplus  eggs 


NINETEENTH    ANNUAL   BEPORT. 


uu 


I 


and  ixmltry,  it  is,  thcrcforo,  qiiitf  natural  to  considor  tlif  possihilitips 
of  the  United  Kingdom  for  consuming  them. 

It  is  an  easy  umttfr  to  ssliftw  th(>  <|uiintity  of  t'gg.H  iniporti'<l  into  tlic 
United  King-doui,  the  qiuuitity  re>i  hi  piped,  luid  the  number  per  capita 
of  the  import.s,  but  there  are  no  data  at  hand  to  show  the  extent  of 
English  prndui-finn  and  consumption.  Tattles  relati\e  to  imjiorts 
are  given  herewith;  they  are  coinpiled  from  the  report  of  the  Boui'd 
of  Agriculture  for  Great  Uritain  for  the  year  1S>01, 

Valiuii  of  poultry  and  game  ami  cgg»  iinpurUd  inlo  lh<-  Viiited  Kingdom,  ISSl  to  IHOI. 


Yeu. 

Value  of 

poultry  tnd 

gam  I'. 

Value  of 

Y<*r. 

Vnluc  of 

poultry  and 

gune. 

Value  of 

iwn 

(11,301,911 
11,607  8S2 
I3,2iVi,.S)« 
14.1(13,914 
14,204,806 
14,039,293 
15,016,4«7 
15,004.232 
15,220.417 
16,6Sa.3»l 
17,1169.623 

1892     

12, «!«.  200 
2,8I7..''«4 
2,»t0,232 
2.94.1,011 
3.43i.309 
S,MC,07J 
3, 10!,  36ft 
3,S21,(i33 
4,91I>,%1 
4.772,768 

tl8, 4(r7,  Uift 

M2 

1893 

18,8(X),83C 

Igt)3 

111194 

18,42n,  170 

UM 

1895 

19, 482. 770 

IM5 

1896 

2D,aM,(:2S 

lOM 

«1. 712,4(3 
1.996,722 
1.9ia,gl3 
2,302,794 
2,422,821 
2,228,888 

1897 

21.2(W,  ■fOl 

wn 

1898 

21,091).  560 

1888   

J899 

24.548,.'iS2 
26  llON.  396 

Jggg 

1900 

INO 

1901 

JX,^V•,\H 

ua 

The  eggs  exported  from  the  United  Kingdom  in  lUUO  wa.s  a  tiiiuill 
factor  in  the  commerce  of  that  country'.  The  number  of  dozens  wa.? 
ir>4.400,  and  they  were  valued  at  §22,220.  This  was  at  the  nUe  of 
14.4  cents  per  dozen. 

Iiiiportg  of  eggx  into  the  I'nitid  Kingdom  in  1901,  by  cuuiUrir». 


C^iuntry. 


EggB. 


Country. 


Kre*. 


Dotnu, 

2,417 

25,756,417 

30,194,167 

4,264,083 

18,061,712 

29,719,833 

1,246,833 

1,000 

4,184,750 

8,683 

817,667 

44,921,0«3 

926,600 


Sweden 

Turkey 

UnilcilSUtee 

BrltiHh  ptMscwionii: 

CnniuU 

Cbannvl  InlRuda 

GlbmltAr 

Mai  la 

Newfoundland  . 

New  Zealand  ... 

Total 


Ikienu. 
lOG,  167 
11,417 
3,426,167 

TOS.ftOO 

1.607 

8C,(i83 

9,0n> 

l,KiS 

sss 


17D,71O,0O» 


14324— <):j- 
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Imports  of  eggs  into  the  United  Xingdom  in  1901  were  170,710,000 
dozens,  valued  at  $20,715,174,  or  about  15.6  cents  per  dozen.  The 
table  giving  countries  from  which  imports  were  made  shows  that 
Jiusciia  was  the  principal  country  of  supply,  with  639,053,000,  or 
44,921,088  dozens.  Belgium,  Denmark,  and  Germany  supplied  about 
equal  amounttj.  The  imports  from  the  United  States  amounted  to  the 
small  sum  of  3,426,167  dozens.  Belgium,  Denmark,  Egypt,  France, 
German}',  Morocco,  and  Russia  each  sold  more  eggs  to  the  United 
Kingdom  than  did  the  United  States;  but  it  must  not  be  forgotten 
that  it  was  the  demand  of  the  home  market  that  kept  the  exports  of 
our  own  country  at  such  a  low  figure. 

It  is  interesting  to  note  that  the  per  capita  consumption  of  cgga 
impcH*ted  into  the  United  Kingdom  in  1901  was  49.     In  1881  the  num 
ber  consumed  |>er  capita  was  22,  and  since  that  year  the  number  has 
graduall}'  increased  till  it  reached  49  in  1900  and  1901. 


THE   rOULTBT  AXl)  EGG   INDL'STIIV  IN  THE   STATES  AND   TEBRITOBIE8. 

A  I'eviow  of  the  poultr\-  and  egg  industry  in  the  several  States  and 
Territories  follows.  Let  it  \Hi  stated  here  that  the  figures  for  1880  do 
not  include  the  spring  hatching  of  chickens  for  any  State  or  Territory. 


NINKTEEHTH    ANNUAL   KEPOET. 

ALABAMA. 

Aumber  ofjiouitry  on  /artnt,  18S0,  IS»0,  and  J90O. 
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Yew. 

Oblckens. 

Turkeys. 

Omw. 

Duuka. 

ToUl. 

1880 

3, 016, sua 

0.1118.801 

•'ri.i86.fii« 

WO _ 

B,aiS,OU 
t.  737,006 

177, «81 

uo,aaR 

381,286       lOe.SSO 
S«.«7       Ts.w; 

c  Does  notlndude  fmrla  aader  three  raoatlMi  old. 

Production  of  cgys,  lS7:i,JSS!K,  and  JSXK 

Dozens. 

1679 6,701,840 

1880 10.  MS.  .126 

18!t0 .18,776,060 

The  total  vulue  of  llic  poultiy  iirodiicrs  in  ]K!ti)  was  S4, 089,324,  of 
which  $2,iO.'J,:]4ij  wa.s  for  iHJultry  dispo.spd  of  by  home  consumption 
or  sale  ami  *l,><L'5,f)7S  was  for  og^ys.  AVe  find  that  the  total  vahip  of 
poultry  on  farms  .Tune  J,  ISKMl,  was  *],4O'.i,20'.i;  so  that  it  appears  that 
the  surplus  disposed  of  ex<!eeded  1>y  $>>54,U77  in  value  the  poultrj' 
kept  on  the  farm.  Add  to  this  the  value  of  egfrs  produced,  and  wej 
have  the  sum  of  #2,«80,055  w««ul1inji  in  one  year  from  poiiltrj-  valnedj 
at  i|il,4i)!\iG0. 

All  animal  priMluets  of  tlie  farm  (wool,  mohair,  milk,  butter,  cheese,! 
ogsrs,  pouUrj',  honey,  wa.v,  animals  sold,  and   animals  slaughtered) 
amonntfil  in  value  to  81S,1!((;,08J»,  22.5  per  cent  of  which  ir>present<'d 
poultry  and  eggs.     Milk,  butter,  and  cheese,  M'ith  a  \-ftlue  of  f  6,610,JM57,] 
and  niiinwils  .slaughtered,  valued  at  ?5,189,443,  were  the  on  l.y  products  J 
that  exceeded  poultry  and  eggs  iiL value. 

The  average  returns  per  farm  were  ^11.83  for  poultry  and  $9,54  for 
eggs.     The  average  value  of  eggs  per  dozen  wa«  0.7  cents. 

The   following   table   shows   the   position  of   iMiultry  pn>duc(s   m\ 
relation  to  other  principal  farm  crops: 

Cotton  S37.004,59S 

Com              - -.  17,082,731 

Duiry  products  (milk,  Ijutter,  ana  cheese) 0,610,867 

Animnk  tilaughtered ."»,  189. +4:< 

Cotton  sewl ._ 5,005.0711 

EtcK«an<l  poidtry ..  4.0S1I.334 

Misi'jillanonns  vegetables 2.  GUI.  718 

Forest  prwlncta 2,404,4,j3 

Animalaaold 1,958.640 
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BUREAU   OF   ANIMAL   INDUSTRY. 

ARIZONA. 

Number  ofjMulfry  on  farms,  1S80,  ISOO.  and  1900. 


Tear. 

Chickens. 

Turkeys. 

1 

Oeeac. 

Docks. 

ToUiL 

1380 

£2,SS0 

1830    

67,224 
16&,»0 

2,741 
6,043 

157 
840 

1,685 
2,43B 

61.810 

1900 

« 174. 6-2 

<>  Does  not  inclade  fowls  nnder  3  months  old. 
Production  of  eggs,  1S79,  1SS9,  and  1809. 


1879. 


Dozens. 
72, 5M 


1889 204.174 

1899 819,507 

Arizona  shows  a  verj-  largo  increase  in  the  number  of  poultry  over 
the  census  figures  of  1890,  the  latest  number  being  174,522.  This 
would  be  very  much  increased  if  the  chickens  under  three  month.s 
had  been  included.  The  value  of  the  poultry  on  farms  in  1900  was 
$80,798,  while  the  value  of  poultrj-  products  in  1899  was  $278,370,  of 
which  $163,48C  represent  the  eggs  and  $114,884  represent  the  poultry. 

The  value  of  all  animal  products  was  $4,522,801,  poultrj-  products 
forming  6. 1  per  cent  of  this.  In  this  western  country,  where  live  stock 
is  the  leading  industry,  it  is  not  surprising  that  the  iK)ultry  industry 
falls  to  sixth  place  among  animal  products,  but  of  the  A'egetable  pro«l- 
ucts  hay  and  forage  alone  exceed  the  poultry  products,  as  will  he  sei-n 
by  the  statement  below. 

The  production  of  eggs  in  1899  was  819,507  dozens,  while  in  188D 
the  number  was  204,174  dozens,  showing  an  increase  of  615,333 
dozens.  The  average  price  per  dozen  of  the  eggs  produced  in  1899 
was  a  small  fraction  less  than  20  cents. 

A  comparison  of  the  poultry  industry  with  some  other  farm  pn>ducts 
is  shown  below. 

Animals  sold $2.908.74.> 

Hay  and  forage 1 .  :)6 1 .  432 

Dairy  products  (milk,  butter,  and  cheese) TAO,  TOO 

Wool 424.  l.W 

Animals  slaughtered 290.013 

PouItrj-  prodncts 278.370 

Wheat 276,639 

Barley 223,985 


NINETEENTH    ANNUAL   BEPOET. 

ARKANSAS. 

Nuviber  of  poultry  on  farms,  1880,  iSOn,  ami  1000. 


165  i 


Yews. 

Chickens. 

Turkey*. 

G«e*e. 

Docks.       ToteL 

1M0 

'              1  8  711.  ma. 

1800 

6,ai4.«i7 
5,SB3,I67 

118,8in 

140.  an 

878,475 

19S,7:V      7,048,iaS 

iimo 

im.SK)    16,009,878 

■>  Does  not  include  fowls  under  8  months  old. 

t^oduclion  of  eggs,  1S79,  1SS9,  and  IS'M. 

Dozens. 

1879 ,. 6,610,050 

1880 13,371.1109 

1890 25,694.860 


The  value  <if  all  iioullry  hi  Arkansas  in  )!«(X>  was  .<il,540,(X)0,  and 
the  niiitilxT,  exclusive  of  (hat  iiiidor  3  nioiitliK  ol<l,  wa,s  fi, 092, 876. 
The  value  of  the  poultiy  products  in  1899  was  $4,508, 14.'},  of  which 
sum  *2,32S,.'".()9  was  for  f;rt,'s  ami  *2,] 79,034  wa,s  fur  poultry. 

Tluj  value  of  ail  animal  produi-ts  was  §20,377,27H,  and  jKiuUry 
products  constituti.'d  22. 1  per  cent  of  this  sum.  Dairy  products,  with 
a  value  of  ^fl, 912, 450,  and  animals  slaufrhttTed,  vnUurd  at  14,927,481, 
were  the  only  animal  priMluets  which  were  worth  more  than  tlio 
poultry'  and  eggs. 

The  nuinlier  of  eij^s  produced  in  1899  wtus  25,(!94,8<;0  dozens,  while 
in  ISWl  the  number  was  but  13,371,909,  showing  au  increase  for  the 
census  deea<le  of  12,322,951  dozens.  The  average  price  per  <lozen  wjus 
9  cents.  The  census  ligures  show  that  the  average  return  per  farm 
for  poultry  i)roduets  was  *2S.73 — *14.84  for  the  eggs  and  >13.89  for 
the  poultry. 

hi  order  to  show  the  relative  position  of  poultry  jiroducts,  the 
values  of  some  of  the  leading  farm  iiroduets  are  given  below: 

Cotton $34,671,445 

Corn 17,572,170 

Dairy  products  (milk,  bntter,  and  cheese) 6, 912, 459 

AniuiulH  sliiaglitored 4, 927, 481 

Poultry  and  eggs 4, 508, 14;1 

AnimalBsold 3,752,843 

Cottonseed 3,a82,36« 

Forest  i>r(Klnct8 2,468,718 

Miscellaneona  vegetables 2, 196,705 


4 

4 
4 


166  BCSEAU   OF  AKIXAI.   JJSDVSIRX. 

CALJFORXIA. 
Xumber  of  poultry  on  farms,  ISSO,  1800.  and  1300. 

Year.  Chickens.  Tarkt^ys.    Qeeae.      Docks.  ;    Total. 

imi 1.00,107 

1M> 3.am.S51       2K.T90        37.65e       I.5T,514  i    3,8K.2» 

ISO. 3.MT.aOO       158.356        28.«»  '      a2,2SB  |<i4,ll«,«8 

o  Does  not  include  fovlii  onder  3  months  old. 

Proiluction  of  eggs.  li'T9.  ISSif.  aud  isnn. 

Dozens. 

187« 5.771,823 

1S89 13,e»,423 

1890 34.443,540 

The  number  of  poultrj-  over  three  months  old  in  California  in  1900 
■was  4,190,268.  Poultry  of  all  ages  were  worth  $1,877,489.  The  poul- 
try and  eggs  produced  in  1899  were  valued  at  ♦6,356,746.  of  which 
83,f>64,079  was  for  eg^  and  $2,492, <X}7  was  for  poultrj".  Theee  com- 
posed 17.5  per  cent  of  the  animal  products. 

The  value  of  all  animal  products  was  given  as  ^36,324,894.  Of  the 
items  composing  this  large  sum,  only  two  exceeded  in  value  the  poul- 
trj- and  eggs,  namely,  animals  sold,  with  a  value  of  $13,305,165,  and 
dairy  pro<lucts,  with  a  value  of  812,128,471.  The  wool  clip  of  that 
State  was  worth  but  §1,707,088,  falling  behind  the  poultrj-  products  to 
the  extent  of  $4,648,058. 

The  numlier  of  eggs  produced  in  1899  was  24,443,540  dozens,  and 
their  average  value  per  dozen  was  15.8  cents. 

The  relative  position  of  poultrj-  pi"oducts  among  other  leading  farm 
products  is  shown  in  the  following  stntrniontr 

■WTicat S50,179.044 

Hay  and  forage 19. 436, 398 

Orcbanl  fruits. 14.520.780 

Animals  sold 13.305.165 

Dairy  prodncts  ( milk.  bnttiT,  and  cheese) 12. 128, 471 

Barley 10.«45,723 

Tropical  fruits 7.219,083 

Pon]try  and  eggs 6. 356. 746 

Grapes 5,622,835 


iilNETKKNTH    ANNUAL    KEPORT. 

COliORADO. 

Mimb»r  of  pnultry  on  Jarma.  ISSO,  lafio,  axul  1900. 


Yenr. 

CUckena. 

TurlMya. 

04NMI. 

Dacks. 

Total. 

IMU 

118.8(1 

MO 

TIU.IMS 
•88, 781 

fu,sn 

80,781 

1.086 

s,sn 

13,  US 
13.002 

746.81 

linn 

— — ' — 

0  1.017.4 

fowls  nnder  S  moatlw  old. 

Production  of  eggs,  I/17S,  USB,  and  IS33. 

Dozens. 

1879 -. .120.820 

188».. 2,B85, 1<IU 

1896 _ 5,704,800 

While  the  viilue  of  the  poultry  of  Colorado  in  19(M)  w»s  *303,219j 
the  vahu-  of  tho  egp.s  produced  during  the  one  yenr  of  llS!)!*  waa' 
?8.52,!»78  jiiid  the  valm-  of  Ihc  poultry  disposed  of  during  the  KAiue 
period  wa.s  *'>37,530.     The  total  value  of  the  poultry  products  wa(^| 
$1,440,514.  ^1 

Colorado's  total  animal  products  in  18!)0  were  valued  at  ^l<i,077,088J!^| 
and  poultry  and  egg.s  eonstitut.fd  !»  per  cent  of  this  sum.      AniniaLs 
Bold,  with  a  value  of  $8,477,6S7,  and  dairy  produces,  with  a  value  of 
$3,778, itOl,  wore  the  onh"  animal  products  which  exceeded  in  value 
the  poultry  .•md  ej^frs. 

The  e}jg.s  produco<l  in  IS'.tO  were  o.704,2!K)  dozens,  which  Wiis  ai 
increase  over  1880  of  3,079,181  dozens  aud  a  numlter  which  was  nior 
than  eleven  times  greater  than   the  pnidnet  of  1871t.     The  average 
value  per  dozen  of  the  eygs  produced  in  16!(!t  was  15  cents. 

An  idea  of  the  relative  importance  of  i>onltry  and  eggs  among  th« 
farm  products  of  Colorado  may  be  had  frum  the  following  <'ompara 
tiv<'  «tat*'ment: 

Annnalssold 8^,477,5^ 

Hay  and  forage 8. 150.271) 

Dairy  prodncts  (milk,  butter,  and  cheose) 3, 778, 901 

Wheat 2.800,370 

Potatoes 1,717,111 

Poultry  and  eggs 1. 4-10, 514 

Oats 1.121.745 

Wool 1,115.331 

Animals  slaughtered 1,0»8,8«5 


168  BUKEAU  OF  ANIHAL  INDUSTKY. 

COXXECTICUT. 
Xumber  ofpoultri/  on  farm»,  ISSO,  1800,  and  1900. 


Year. 

'  Chickens.  Turkeys. 

1                    1 

Oeese. 

Docks. 

Total. 

isw ' 1 1 i 

T<e,S37 

IWO 

i9a» 

1    1.075.0H        aO,lT6 

1.073,(186          7.71T 

5,100 
8,530 

31,483 
14,100 

1. 141,808 
01,088.8:3 

oDooit  nnt  inclnde  fuwLs  tinder  3  months  old. 

Production  of  eggx,  1S79,  ISAV,  and  1890. 

Dozens. 

1879 5,209,061 

1889 5,637,590 

1899 7,959,430 

The  numlwr  of  poultry  in  Connecticut  in  1000  was  1,098,373,  valued 
at  «sfi+4,0.50.  The  value  of  poultry  products  in  1889  was  $2,507,526,  of 
which  81,523,319  was  for  e^frs  and  *981,207  was  for  poultry. 

The  total  animal  products  amounted  in  value  to  $11,G51,359,  and 
poultry  and  eggs  formed  21.5  per  cent  of  this.  Dairj'  products  were 
valued  at  a  higher  figure,  while  the  value  of  the  animals  sold,  the 
item  next  in  value,  was  1^1,338,201  less.  The  value  of  the  poullrj'  on 
the  farm.s  ($644,050),  added' to. tliat  sold  off  (*984,207),  exceeded  the 
value  of  the  eggs  protluced  by  $104,038  only. 

The  quantity  of  eggs  produce<l  was  7,050,430  dozens.  This  was  an 
increase  over  1880  of  2,321,840  dozens.  The  average  price  obtained 
for  the  <'gg  i)ro(luct  was  a  small  fraction  over  19  cents  ix'r  dozen. 

The  relative  position  of  the  poultry  industry  witli  reference  to  other 
leading  farm  crops  is  shown  below: 

Dairy  prodnots  (milk,  bntter.  and  cheese) $7.  OtK),  188 

Hay  and  forage 6, 001. 280 

Tobacco 3, 074. 022 

Poultry  and  eggs 2. 507. 526 

Potatoes 1.714,658 

Forest  prtxlncts 1,275,720 

Animals  sold 1,169,235 

Miscellaneous  vegetables 1, 036. 087 

Orchard  fmits 1,011,359 


NINETEENTH   ANNUAL   KEPOKT. 


Kjy 
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DELAWARE. 
yumber  of  poultry  on  fiirmii,  18S0,  ISOO,  and  1900. 


Yeore. 

Cbickona.  Tnrkoys. 

Omme. 

Dnclu. 

Tiital. 

1880 

!«H,KI» 

I8S0 

70,678 
19,045 

10,KS 
6,438 

60,040 
10,983 

l,(Bl,a(;i 

UOO 

•>^f>.2& 

«  Diies  nut  indode  fowls  under  8  mimths  old. 

Prodttction  of  tygn,  1S7U.  tSl<a,nnd  tfl'J9. 

,  I>oz<<ns. 

187« ,..., .^ ,, 1,427.(W 

ISSK »„.. ..,...* ,  *....  2,218,754 

im) 8,571,870 

The  iiuiiiImt  (if  pnuUiy  of  nil  kinds  in  Dol.nwaiv  in  1000,  as  shown 
by  tho  table  above,  was  GG5,2.S2,  (ui  apparent  (but  not  real)  (Iccrt-ahc 
from  1890  of  306,O7!».  The  value  of  the  poultry  of  1900  was  «i:J57,475, 
while  the  value  <jf  piniltry  pnnhK-ts  was  $1,084, 7!"'2,  of  whi<'h  sum 
<l59(i,:j01  represented  the  value  of  the  poultry  and  ?ilS.S,4(»l  represented 
the  value  of  the  eg^**- 

The  total  value  of  all  animal  [)r<)duots  was  *2,'.U5,417,  and  poultry 
and  eggs  eomprised  37. -J  per  cent  of  this  sum.  In  this  Stale  dairy 
products  fell  Ijehind  poultry' products  to  the  extent  of  <i!tl,n85. 

Aliliuugh  there  was  an  apparent  decrea.se  in  the  number  of  poultry 
during  the  interval  betwcfm  theeeiisus  reports,  eggs  jirmluced  in  IS'.i'J 
e.\eee<Ie<l  the  number  produced  in  18S!I  by  l,3o3, ll<i  dozens,  there 
being  11,218,7.54  dozens  in  18S9  and  3, 571, 870 dozens  in  ISlt!),  TJie aver- 
age price  p«.'r  dozen  of  the  eggs  i)roduced  in  185)0  was  l.'i.7  cents. 

Some  reports  of  other  leading  farm  products  arc  given  l)elow  in 
ofclerto  show  the  relative  importauco  of  the  pcmllry  industry: 

Com $1,725,432 

Wheat 1,247,0,55 

Poultry  and  oggs 1.0«-1,793 


Dairy  prcxlucts  (milk,  buttt>r,  and  cheese) 

Hay  and  forage 

Small  friiitji 

AniuialH  Blaughtered - 

Animals  sold 


092.807 
OHO. 848 
401.021 
434.400 
306, 2«4 


170  £Ufi£AU   OF   AKIMAL  INDUBTBT. 

DISTRICT  OP  COLUMBIA. 
yuml>er  of  poultry  on  farms.  1S80.  1890,  and  1900. 


Tear.  Chickens.  TiipkeysJ  Geexe. 


Docks.  I   Total. 


ii«o : 6,«ee 

IWt) W.MS  21.5;  m'  SKI  11.188 

IWO 8.flW  46  16  217         n8.«8 

^  n  Does  not  include  fowls  nnder  3  months  old. 

PnHlitcfiou  of  egg.1.  1S7U.  ISSU,  aud  Liii^i. 

Dozens. 

1878 ! 3j.e86 

1889 - 48.480 

18»» 42,680 

The  table  above  shows  that  practically  all  of  the  poultry  in  the  Dis- 
trict of  Columbia  in  1900  was  chickens.  The  lotal  was  valued  at  13,106, 
while  the  value  of  the  poultry  and  egg  pi*oducts  was  $11,972.  This 
large  income,  based  uikjii  an  investment  of  %3,108  (representing  poul- 
try on  farms),  appears  to  make  an  absurd  showing;  but  it  will  be 
remembered  that  chickens  under  3  months  old  were  not  enumerated ; 
and,  it  is  quite  certain  that  almost  the  entire  ^5,480  worth  put  upon 
the  market  were  not  over  3  months  old.  The  value  of  the  eggs  was 
*(),492. 

The  dairy  prwlucts  were  valued  at  «18tj,0!t(i,  while  all  other  auimal 
products,  except  poultry  and  eggs,  was  only  8:?, 070. 

The  numb«'r  of  eggs  produced  in  ISOO  was  42,580  dozens,  wliich  was 
5,850  dozens  fewer  than  the  product  of  1880.  The  eggs  of  1890 
brought  an  average  i)rice  of  12.0  cents  per  dozen. 

The  relative  standing  of  tlie  poultrj-  industry  with  other  farm  pro<l- 
ucis  is  shown  below:  ' 

Foliape  and  tlower  plants $510, 563 

Dairy  products  (milk,  butter, and  clu-ese) . .    186. 096 

Miscellun'MMis  vef,'otal>les 81.^6 

Hay  and  foraye 2i.  772 

Sweet  i)otat"es .- 13.078 

Ponhry  and  <-fr;rs 11.072 

Smallfmit.-* 7.85.5 

Com 6.322 

Onions 3.270 


KIX£T££^TH   ANNUAL  BEFOBT. 


in 


FliO&IDA. 

Kumber  of  poultry  on  farms,  ISSO,  1800,  and  1900. 


Tear. 

Chiekena. 

Turkeys. 

Oeeee. 

Dncks. 

Total. 

1880 ' 

541,060 

1680 

1980 

919,601 
1,107,816 

!M,4» 

37,S(£ 
36,656 

9,491 
6,87T 

1.001,080 
<il,184,2a) 

n  Does  not  inclndo  fowls  Tinder  'i  months  old. 


Proiluetion  of  eggs,  1S79, 1889,  and  IS'JO. 

Dozens. 

187« 1,024,106 

1889 2,788,991 

1899 4.214,186 

Florida  does  not  stand  out  couspicnously  as  a  poultry  State,  but 
her  poultry  products  make  a  creditable  showing  in  couiparisou  with 
other  leading  farm  products.  The  value  of  the  poultry  on  the  farms 
w^as  !^39-l,o67,  while  the  poultry  products  disposed  of  were  worth 
$1,128,227,  of  which  $553,524  was  for  eggs  and  ?574,703  for  poultrj'. 

The  value  of  all  animal  products  was  $4,810,524,  and  poultry 
and  eggs  composed  23.5  per  cent  of  that  sum.  Dairy  products 
exceeded  in  value  that  of  i>oultr3'  products  by  $348,376  only,  and  ani- 
mals slaughtered  had  but  8120^421  to  spare. 

The  eggs  produced  in  1809  amounted  to  4,514,186  dozens,  and  they 
were  worth  an  average  price  of  13.1  cents  per  dozen.  The  gain  in 
quantity  over  1889  was  1,425,195  dozens. 

The  position  of  the  poultiy  industiy  with  reference  to  other  lead- 
ing farm  crops  is  shown  in  the  following  statement : 

Com $2,669,509 

Cotton 2,591,796 

Miscellaiieous  vegetable* 1,911,684 

Dairj-  products  ( milk,  butter,  and  cheese) 1 ,  468, 603 

Animals  slaughtered 1,237,648 

Poultry  and  eggs 1,128,227 

Tropical  fruits 945,607 

Sweet  potatoes 898,282 

Peanuts 699,713 


172 


BUBEAU   OF   AKIBCAL   1NDU8TEY. 

GEORGIA. 

Number  of  poultry  on  farms,  1S80,  IS'M,  and  1000. 


Year. 

Chickens. 

Tor  keys. 

Qeeee. 

Dncks. 

Total. 

1860 

3,442,583 

7,908,944 

"4,920,408 

ireo 

7,857,984 
4,549,144 

148,797 
108,416 

291,676 
206,997 

105,637 
64,806 

1900                  

"  Does  not  include  (owls  nndvr  .3  months  old. 

Production  of  eggs,  1S79,  1889,  and  ISUO. 

Dozens. 

1879 7,126,0.)8 

1889 11,523,788 

1899 15,505,380 

Tlie  value  of  all  poultry  in  Georgia  in  1900  was  $1,458,055,  but  the 
total  number  shown  in  the  table  is  short  all  that  were  less  than  3 
months  old. 

The  value  of  the  poultry  products  w^as  $4,097,148,  of  which  $2,481,010 
was  for  poultry  and  $1,015,538  was  for  eggs. 

The  eggs  produced  in  1899  amounted  to  15,505,330  dozens,  being  an 
increase  over  1889  of  3,982,542  dozens,  and  more  than  double  the 
product  of  1879.  The  average  value  per  dozen  of  the  eggs  produced 
in  1899  was  10.4  cents. 

All  animal  products  in  1899  were  valued  at  $17,950,133,  and  eggs 
represented  22.8  per  cent  of  this  amount.  Of  the  items  of  animal 
products,  dairy  products  and  animals  slaughtered  were  the  only  ones 
which  exceeded  poultry  products  in  value. 

The  following  statement  shows  the  relative  position  of  poultry  and 
egjis  among  the  farm  products: 

Cotton $43,584,235 

Com 17,155,868 

Cottonseed 6,447,297 

Dairy  products  (milk,  bntter,  and  cheese) 5, 9.')4, 575 

Animals  slaughtered. 5, 892, 046 

Potiltrj'  and  eggs 4, 097, 148 

Forest  products 3,217,119 

Hay  and  forage 3,034,992 

Miscellaneous  vegetables 3,009,306 
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IDAHO. 
Number  of  poult  ry  on  farms,  JSSO,  ISOO,  and  I'JOO. 


Tew. 

ChickoiiB. 

Tnrkoys. 

Gecae. 

Dncln. 

TotaL 

iHjm     

m.oxi 

\f\tt    

881,847 
5111,418 

8,488 
10,811 

1,447 
8,ffi0 

7,i)n 

II.S38 

S».1. 731 

iDfin - 

••640,(1(10 

o  Docs  not  Inclade  fotrls  under  9  monlbs  nld. 
Production  of  egg»,  187'J,  is/ts,  and  ISno. 

Dozens. 

1879 2«8,781 

18«» 737.818 

1800 3,870,5»0 

Tht^  valiK?  of  all  poultry  in  Walio  in  iMn  wa.s  ^203,127.  Thi.s  was 
S2<'>2,;i77  les.s  llinii  tlic  value  of  ojxgs  prf"luc(.'(l  in  IK!)!)  and  *70,:{tl  less 
than  the  value  of  the  poultry  produeefl  during  the  same  year.  The 
value  of  Ihe  eprjis  produced  in  lH!ift  was  iil8;j,0.30  more  than  lite  poultry 
prod  need  duriu-fi  tSie  same  year. 

Poultry  and  eygs  together  were  worth  ?747,!)72.  Of  this  sum 
♦  4f.5,.50-i  was  for  eggs  and  .$282,408  was  for  poultry. 

Idaho  prodnoed  2,S70,.50O  dozens  of  eggs  in  1899  and  fhoy  were 
wt)rth  an  average  priee  of  10.1  cents  per  dozen.  The  egg  product  was 
but  737,813  dozens  iu  1889,  and  208,731  dozens  in  1879. 

The  total  value  of  animal  products  in  1899  was  S8,784,3<'cl,  and 
poidlry  products  constitiiti'd  8..')  per  cent  of  this  suui. 

The  relative  positioti  of  iwultry  and  eggs  among  the  farm  products 
of  Idaho  is  shown  in  the  following  statt>ment: 

Hay  and  forage $4. 3^8,09:) 

Atiiinttla  sold _ - „,..  3,000,  154 

W(M)1 ^ ,...  8,210,700 

Wheat 3,131,0r>3 

Dairj' products  (milk,  batter,  and  cheese) 1,243,107 

Poultry  and  eggs ^^...'...    .  747,073 

Oats Tirj.OS.'i 

Anhnftlw  slaughtered 026,237 
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BUB£AV   OJ  AKIMAL  UtDUSXBY. 

ILLINOIS. 

Number  of  poultry  on  farms,  1880, .1890,  and  1900. 


Yaar. 

Chlckoiu). 

'■ 
Turkeys. 

Oeese. 

DnckB. 

ToteL 

1880                    

11,585,971 

23,fln.oas 

1830 

21, 403, 525 

1.(M.TM7 

725,901 
907,667 

7»i,oeo 

882.857 

MGO 

16,400,728  1        446.(ieo  ' 

<ii7,n7.aaB 

1 

<•  Does  not  inclode  fowls  nndcr  3  months  old. 

Production  of  eggs,  1870,  1889.  and  1890. 

Dozens. 

1879 35,978,aB7 

1880 60,351,065 

1899 86,40S,«70 

At  first  glance  Illinois  appears  to  have  fallen  far  behind  1890  in  the 
matter  of  poultry  production,  but  the  footnote  explains  the  reason  for 
the  apparent  decrease.  The  production  of  eggs  in  1899,  which  was 
about  25,000,000  dozen  greater  than  in  1889,  is  sufficient  evidence  that 
this  industry  has  made  great  strides  in  Illinois  during  the  last  census 
decade.  In  the  matter  of  i>oultry  on  farms,  Illinois  ranks  second 
among  llie  States  for  chickens,  second  for  turkeys,  sixth  for  geese, 
and  second  for  ducks.  The  value  of  all  poultry  on  farms  was  esti- 
mated at  $G,415,033.  The  poultry  and  egg  product  was  more  than 
tliree  limes  greater  than  this,  however,  the  value  being  §20,250,000 — 
^ll,;{07,59!t  for  poultry  and  88,!)i2,401  for  egg.s. 

The  value  of  all  farm  products  of  animal  origin  was  *130,81C,90o, 
an<l  poultry  and  eggs  formed  15.5  jwr  cent  of  this  sum,  or  $20,250,000, 
as  stated  iil)ov<^ 

Illinois  ijiodncod  S(;,402,(!70  dozens  of  eggs  in  1899,  holding  third 
l)hico  for  egg  production  among  the  States,  as  she  had  done  in  1889 
and  1870.  Tlieso  eggs  were  wortli  an  average  i)rice  of  10.3  cents  per 
dozen. 

Tlie  comj)arative  slatement  below  shows  the  position  hold  by  poul- 
try and  eggs  among  tlie  farm  crops  of  Illinois: 

Corn ,$11.5,093,567 

Animals  sold 69, 462, 993 

Oats ao,  990, 019 

Dairy  products  (milk,  butter,  a:i<l  cheese) 'i\),  008, 619 

Hay  and  forage 23, 569, 169 

Ponltry  and  eggs 20, 2.50, 000 

\Vlie.it 11,937,458 

Animals  slanghtored 10, 154, 596 

Miscellaneous  vegetables _ 5, 028, 148 


KINEIJifiNTll   ANNUAL   JiEPURT. 

IXSIANA. 

If  umber  of  poultry  on  farms,  ISSO,  1S90,  atid  I'JOO. 
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Y«u-. 

CUcken*. 

TurkOTB. 

G««e. 

DttckB. 

TotAl. 

1880 

a.MH.nii 

IfiUO 

KB,  111 

»«».001 

i:(,,-«i,T«8 

ISUO      ..„ „ 

"ll.BiD.Wl 

a  Don  not  inchide  fowls  under  !<  muntha  old. 

PrmUiction  iif  eO{f»-  iAT''.  1SS!<.  nud  /.SW. 

Doxens. 

IBTB - 2S.  823.810 

1889 _ , 4*^.021. (WO 

1800 1 70.78a.2d0 

The   vnln^  of  tho  poultry  on  tho  rtimis  in  Indiana   in  I'.ifiO  wiis 

,222,409.  This  Wii.s  $3,!».50,.5rt4  ii'ss  tliaii  llit-  vnhit«  of  th«>  poullrj- 
sohl  otT  the  farm  during  tho  naleudar  year  of  189!>  and  *3,21t«,5331(?8S 
than  the  value  of  tht»  egjjs  produopd  durinjr  the  same  year. 

The  total  value  of  the  poultry  pr(«lupt.s  for  180ii  was  $15,fil4:,037,  of 
which  ^^t, 172, 003  was  for  the  poultiy  and  $7,441,044  was  for  the  efcgs. 

Tlie  eggK  produced  in  1800  aniount«'d  to  70,782,2(Xi  dozens,  which 
execedt'd  the  number  i>roduced  in  1889  by  22,lR(i,54n  dozens.  The 
average  value  of  the  fggs  produced  in  1800  wa.s  l(t.5  cents  per  dozen. 

All  animal  products  in  1890  wei-e  valued  at  *8l. 047,022.  Poultrj- 
and  eggs  constituted  19.1  per  certt  of  this  sum.  The  nninulil^i  sold, 
with  a  value  of  ^140,865,001,  and  dairy  products:,  with  a  value  of 
$15,730,504,  were  the  only  item.s  among  the  animal  product**  that 
exceeded  in  value  tho  ponltrj'  pT>dnct«,  and  the  latter  by  the  small 
sum  of  oidy  §124,057. 

The  statement  below  showa  the  relative  position  of  the  poultry 
industry  among  tlie  farm  products: 

Com $51,752,940 

AmmalsBold 40,805.061 

"Wheat 23.2e«.ni0 

Hay  and  forage 20. 027. 107 

Dairy  i)r<>(luct8  (milk,  butter,  and  cheese) 15,  7:10,  TilM 

Poultry  and  eggs I5.01).0;J7 

Animals  slan^^htered H.OlO.oO.'i 

Oats.-.- 7,458,082 

Forest  products 5, 235, 439 
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INDIAN  TERRITORY. 

Tho  census  reports  for  1880  nnd  1890  do  not  give  returns  of  poultry 
and  eggs  for  Indian  Territory.  The  report  for  1900,  which  does  not 
include  poultry  under  3  months  old,  is  as  follows : 

Nnmber. 

Chickens 1,960,505 

Tnrkeys 92,509 

Geese 77,216 

Dncks 88,069 

Total 2,218,299 

The  value  of  all  poultrj-  is  given  as  $515,38-1.  This  sum  is  $110,034 
less  than  the  value  of  the  eggs  produced  in  1899  and  $132,460  less 
than  the  value  of  the  poultry  produced  during  the  same  5'ear.  The 
total  value  of  the  poultry  and  eggs  was  SI, 293,302,  of  which  1626,418 
represented  the  eggs  and  $047,844  the  poultry. 

All  animal  product*  were  worth  $10,777,571,  and  poultry  and  e^s 
constitute  11.8  per  cent  of  this  sum.  Animals  sold,  animals  slaugh- 
tered, and  dairy  products  were  the  three  items  among  animal  prod- 
ucts which  exceeded  in  value  the  poultry  and  eggs. 

Tlie  eggs  produced  in  1899  were  6,949,640  dozens,  and  they  were 
worth  an  average  price  of  0  cents  per  dozen. 

A  comparative  statement  will  show  the  jjosition  occupied  by  poultry 
and  eggs  among  the  farm  products  of  Indian  Territory: 

Com $6,999,018 

Animals  sold 6,415.707 

Cotton... 4.809,929 

Animals  slangbtered 1.  .557, 1S9 

Dairy  products  (milk,  bntter.  and  cheese) 1,504,7-17 

Ponltrj- and  eggs 1,273,263 

Hayaad  forage 1,139,079 

Wheat 1,121,359 

Oats 889,058 
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IOWA. 

Numbin-  of  poultry  on /(inns,  ISHO,  IflHO,  and  1900. 


Ill 


Year. 

Chickens. 

Turkeys. 

Qeeae. 

DnckB, 

Total. 

1880..             

8,K»,71t 

UW 

a),sni,7(« 

18.907,078 

OtO.MO 
424,808 

m.eos 

223,  «1S 

547,(e3 
487.7IiS 

il.»78,Sr8 

ItOO 

a  SO,  (143, 843 

I 


"  Does  not  inclado  fowls  nndcr  S  months  old. 

PrfKliietitiu  of  eggs,  1879,  ISSO,  and  1S99. 

Dozens. 

18:» 82,2."58,988 

IftSO - 09,44«,3:J9 

lS9fl .   Di),0-,M,n20 

T1h.<  niimhof  of  poultry  iti  Towa  in  I'JOu  ovor  •'!  nionllis  old  wms 
20,O4:{,343,  ninl  tliey  were  worth  *C.,ri;i.5,4tJ4.  Tlii.s  Stuto  loads  all 
others  in  thu  number  of  poultry  and  in  the  production  of  eggs.  A 
comparison  of  values  with  previous  census  years  can  not  be  made, 
as  (he  hi.st  census  jrave  only  vtilues.  The  value  of  poultrj'  jiroduets 
for  one  year,  when  compared  with  that  of  poultry  for  one  year,  i.s 
sufficient  to  cause  a.'^tonishmeiit.  For  instance,  tlie  value  of  poultry 
on  tlie  farm,  as  has  been  stated,  was  i5(J,535,404,  while  the  poultry 
and  eggs  .sold  olT  the  farm  amounted  to  §l!i,.5()8,.'>:3fi.  <.)f  the  latter 
sum,  S10,01(i,7U7  was  for  eggs  and  $'.t,4!il,819  was  for  poultry. 

The  number  of  dozens  of  eggs  in  1809  was  9n,(521,f»L'0,  which  was 
an  increase  of  about  '2(),0(M>,(m)0  doz<ni  over  1889.  The  average  price 
per  dozen  of  the  eggs  was  li>  cciit-H. 

The  value  of  all  animal  protlucts  on  the  farm  was  $l(i9,868,!i81^ 
poultry  pro<lucts  foi-niing  11. .5  por  cent  of  this.  The  animals  sold, 
with  a  value  of  §ll.i,{»78,.">2;),  ami  the  dairy  products,  with  a  value  of 
$27,510,870,  were  the  only  two  auimal  jtroduets  worth  more  than 
poultry  and  eggs. 

The  statement  below  shows  the  relative  ^josition  of  poultry  jjroducts 
in  tlie  farm  cconnniy  nl'  Iowa: 

AnimaLs  sold .  $11.3,078,523 

Com „ «7, 31)7, 707 

Oats .^... 33,2J>»,087 

Hay  and  forage. 80,042,240 

Dairy  proilncts  (milk,  bntter,  ami  obeese) 37,510,870 

Poultry  and  eggs 10,010,707 

Wheat 11,457,808 

14324—03 12 


178 


BUREAU   OF   ANIMAL   INDUSTEY. 

KAKSAS. 

Numltrr  of  poHltry  on  farntt,  ISSO,  ISOO,  and  1000, 


Ymr. 

CUckem. 

Turkeys. 

Oeeee. 

Docks. 

Total. 

IWU 

4,aB'7,4tt 

U:....:;:.:::;:::;;::;:  ::::::::::;:;::::; 

15,  US,  315 
ll.«l»,843 

5.-«,S(r7 

11T,916 
97,768 

48s,agfr 

21«,SU 

ii,on,3t 

IMW 

a  It,  868,  IM 

•■  Dues  not  include  fowls  nndcr  3  months  old. 

iVudw/ton  of  tygs.  7.vrfl.  7AW.  and  Hi99. 

Dosena. 

18T» 17,«a,ffl8 

18» «,584,»i5 

18» 73,190,890 

Tlu»  vuliio  of  tho  iK>ultry  on  the  fanns  on  Jane  1,  l(MK),  was $4,356,997; 
tlio  v«hu»  of  that  which  was  sold  and  consumed  in  ]89!i  was  $6,491,183. 
Kggs  sold  and  consumed  for  the  year  181>'.>  amounted  to  the  large  sum 
of  $7.S:?r.l  1 1.  Thus  the  value  of  the  poult rj-pro«l nets  sold  in  one  year 
e-xiHHHl  that  of  the  inmltry  left  on  the  farms  by  *9,-lGl,iJ97. 

The  jniMlnction  of  ej^p*  in  JS1>1">  was  73,iy<),ol»0  dozens,  as  against 
4i\,V<4,;'75  d«izens  in  1885'.  The  increase  over  1879  was  55,658.304 
doxeus.  The  averajre  pritv  jn^r  dozen  of  tlie  epgs  produced  in  1899 
was  ','.'.'  cents. 

IVultry  raistnl  and  egjrs  prvnluctHl  in  1S'.«'.'  constituted  14.3  per  cent 
of  t!»o  total  value  of  animal  products  »lisp.»sod  of,  the  sum  of  which 
was  $.t5..>ri\S4'.». 

The  tvnsr.s  shows  t)i;:t  the  value  of  ih»-  ;H>ultry  and  t^rg  product 
>»iis  exeotHhsl  by  only  four  farm  prixlucts  of  Kansas  in  ls9s».  namely, 
untiuals  st»Ki.  corn,  wheat,  and  hay  and  foniire. 

The  position  heKl  by  p.>uUrA'  and  esrirs  anum^  the  leading  farm 
en>iks  uf  Ka-.sas  is  sh.nvn  in  the  followintf  exhihit: 


A:;:u;;4--s..M 
Or:-. 

Hay  ^:j-.;  :,>ra.:-. 
I\>ul:ry  lavj  ri"; 
Puiry  ;>r.v;-.:.-* 
A::-.ui.il^  si.-.".::'.: 

I\>i:;;vV* 


;  •  v-i-~* 


IS*.  :si,-ii> 

lv4».->7 
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KENTUCKY. 
Number  of  poultry  onfaniui,  iSSd,  IStHi,  and  1900. 


Your 

ChlckBUH. 

Tnrkejrs. 

Goose. 

Davks. 

Total. 

isw       .      .    . 

s,97Q,nes 

!«•) „ 

M,T40,fil» 
n,MU.«mi 

072, 108 
n),T4« 

DOT,  417 
541. 67n 

rm,wn 

Iffi.OM 

i4.':7in.4sj 

n  Does  not  inclnde  fowls  tmdsr  3  months  old. 

Prwlnction  of  eggti,  ISTfi,  18S9,  and  1S9P. 

Dozon*. 

1876 - 1.5,812,205 

1889 —..... —.,.,.-  24,fl«),48T 

WW.... a5.  .137,  840 

Kentucky  furnishes  another  striking  instnuce  where  the  faUun<  to 
enumerate  the  fowls  makes  it  appear  that  Ihoro  wore  only  half  as 
many  fowls  in  1899  a.i  tliei-o  were  in  188(i.  That  there  was  in  reality 
Till  diminution  in  the  numher  in  181»9,  but  a  large  increase  instead,  is 
eviilenced  by  the  large  egg  production  in  1899,  when  there  were 
reported  1(),C>45,903  dozens  more  than  w<Te  reported  in  1SS9.  The 
value  of  all  poultiy  on  farms  in  1899  was  given  as  S2,723,2fl.  That 
which  wa.s  soli!  olT  wn.s  worth  *(3,4CO,0(I7,  and  the  eggs  produced  were 
■worth  *i4,97(),0()3,  the  total  value  of  thes«'  two  latter  pi"oducts  lieing 
$8,430,670. 

All  animal  jiroduct.s  in  18119  wer<'  worth  ?44,3t);{,fH(t,  Mtid  poultry 
and  eggs  constituted  1 9  per  cent  of  this  sum.  ( )f  the  product.^  of  ani- 
mal origin,  dairj-  pro<luct«i  (*9,985,540)  and  animals  (ei6,660,67fi)  sold 
were  the  only  ones  which  outvalued  the  poultrj-  products. 

Thei-e  was  an  increase  in  the  production  of  eggs  from  24,691,427 
dozens  in  1889  to  35,337,340  dozens  in  1899,  the  net  increase  being 
10,046,903  dozens.  The  average  va.lne  i»er  dozen  of  the  eggs  in  (ho 
latter  year  was  9.8  cents. 

The  relative  position  occupied  by  this  in<lust  ry  among  the  leading 
farm  products  of  Kentucky  is  shown  l>elow: 

Com $2n.42S,!>9fl 

Tobacco ,,_ 18.541, 9« 

Aiiimal.p  hoM 10,«(IO,C70 

Diiiry  pro<luL't8  (milk,  butter,  and  cheese)  ."! 0,  U85, 540 

Wheat S,033,700 

Poultrj- and  eggs 8.430,670 

Animals  slnnghterwl . .                                           8.108.080 

Hayandforage 0.100,047 

MisceUaneoos  vegetables 4,181,128 
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BUREAU   OF   ANIMAL   INDUSTRY. 

LOUISIANA. 

Number  of  itoultry  on  farms,  18S0,  1800,  and  1900. 


Year. 

1 
Chickens.    Turkeys. 

Geese. 

Dnrks. 

Total. 

18m 

1: 

1,490,907 

1!W) 

8,246.907 
3,890.583 

7<,«WJ 
115.981 

149.312 
169,936 

67.112 
183.  a>9 

2.  .536,  Oil 

1900 -   

••.4,390,479 

"  Does  not  include  fowls  under  3  months  old. 


I^oducfioii  of  eggs,  1S79,  Wi.s!),  and  1S!>I). 

Dozens. 

1870 3,893,246 

1889 5.933,700 

1800 12,820,290 

The  poultry  of  all  species  of  Louisiana  in  1900  was  valued  at 
$1,057,880.  The  poultry  and  egg  product  for  1899  was  valued  at 
$2,700,829.  Of  this  sum,  *l,281,7i:j  was  for  eggs,  and  $1,425,110  was 
for  poultry. 

The  total  value  of  animal  products  in  1899  was  $10,012,759.  Of  the 
items  comiwsing  the  animal  products,  that  of  dairy  products  alone, 
with  a  value  of  $4,108,015,  was  worth  more  than  the  poultry  and  eggs. 

The  eggs  produced  in  1899  amounted  to  12,820,290  dozens;  this  w.os 
an  increase  over  1889  of  0,880,590  dozens.  The  average  value  per 
dozen  of  the  1899  product  was  10  cents. 

The  relative  position  occupied  by  poultry  and  eggs  among  the  lead- 
ing fann  crops  of  Louisiana  is  shown  below. 

Cotton $23,523,143 

Sngar-caiie  i)ro<lnct8 14, 627. 283 

Com 10.327.723 

Dairy  products  (milk,  bntter,  and  cUeese) 4, 108, 015 

Rite 4,044,489 

Poultry  and  eggs 2,706,829 

Animals  slatightered 1,929,437 

MiscellaneoTis  vegetables 1,647,424 

Forest  products 1,381,867 

Animalssold 1,073,869 
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MAINE.. 
Number  of  potiltry  on  famui,  ISSO,  JSOO,  and  1900. 
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Teu-. 

Chickens. 

Turkejra. 

Omm. 

Dnoks. 

ToM. 

IWtl 

008,741 

1H80 

1,U1,18S 
l.GM.OSS 

15,259 
fi,4S7 

7,870 

4,soa 

2t,M7 
9,708 

I  44n,R(!1 

itUU 

«l,S8&,S(ii 

>>  Does  not  Inclnde  fowls  under  8  months  old. 
Prodwtiou  of  eggs,  /*'r.V,  JS\l!>,  ami  }S!>!>. 

DoECD(«. 

1879 7,050,876 

1889 9.384,2.52 

1899 , 13,304, l.ll 

The  total  valuo  of  I  ho  idniltry  imMlufis  in  ISOf)  whs  82,!iO:!,<ili;5,.  of 
wliicli  4'!)9.>,-108  WM.s  for  poiiUry  disiiost'd  of  hj-  coiisinnylion  on  tlio 
farm  or  by  sale,  and  §2,0;l8,22.5  was  for  oggs.  The  value  of  all  poul- 
try on  farms  in  l!iO<)  wa.s  only  STriO.lSS. 

The  valuo  of  all  animal  pioiliK-ts  of  the  farm  was  $15,159,415,  and 
poultry  ami  <'jxg-s  reprpsented  m.i^  per  cent  of  this.  Of  the  animal 
products,  those  of  the  dairy  «(8,182,.314)  only  exceeded  the  value  of 
poultry  and  etrgs.  Tlii>  poultry  pi-oducts  1ir<)iijj:!it  A2,ii7.5,10s  more 
than  the  wool  of  Maine,  §(i21,(*7(i  more  than  t!n'  animals  sold,  and 
$1,735,000  more  than  the  slaughtered  animals. 

The  eggs  produced  in  IHOO  was  13, 304, 1.51  dozens,  and  their  averago 
price  per  dozen  was   15.2  cents. 

The  relative  rank  of  poultry  iiriHlucls  among  tlie  leading  products 
of  the  farm  are  shown  in  the  following  table: 

Hay  aii'l  forage .i;l0,641,546 

Dairy  i>r(xluct8  (milk,  btuter,  and  cheese) 8, 182, 344 

Potatties 8,711,999 

Poultry  and  eggs 2,993,693 

Forejit  prodncta 2,653,249 

Animals  sold 2.371,717 

Oata..     1,374,.'J73 

AnimalB  Hlaugbtored. 1,258,594 
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MARTI.  ASD. 
ymmber  of  ponltrt  on  famm.  ISSO.  ISCifi.  and  1900. 


I 
T«ar.  Chickens. ;  Turkeys.     G«c«e.      Docks.       TotmL 


1W» _ \.ASS,Tti 

Vmt a.fflD.83»        S:i>.SSS        »l,Sa8      23E,&N        4.031UB 

VO 2.U3.5M        ini.Tie        33.3W        S«.«D      ••2,3(B.«t6 

'I>aes  not  include  fowk  under  S  months  old. 

ProdietioH  of  egg».  IHTS.  1S$9.  and  ISM. 

Dosens. 

18T9 4.984.776 

ISW 8.718.»3 

18» 12.311.450 

While  the  value  of  pooltry  in  MaryLind  \ras  giveo  at  $1, 138,030, 
the  value  of  the  poultrj-  products  of  one  year  was  $3,650,170.  Of  tliis 
sum  %2,'»77,4f>0  was  for  poultry  and  $1,572,6S2  was  for  eggs. 

The  total  value  of  the  animal  products  for  1809  was  *13, 606,450,  and 
poultry  and  eggs  represent  26.8  per  cent  of  this  sum.  No  other  item 
among  the  animal  products  was  ^o  large  in  value,  except  dairy  prod- 
ucts, which  amounted  to  *5,2i;t>,69S,  or  Si, 4:78,528  more  than  the  value 
of  iK)ultry  and  eggs. 

While  the  numlter  of  poultrj-  was  shown  to  be  1,727,493  fewer  in 
li'OO  than  in  ]^;>0,  duo  to  the  eondiliou  stated  in  the  footnote  to  the 
table,  the  nuinl>er  of  dozens  of  «rgs  produced  increased  from  8,718,593 
in  is.Sli  tu  12,.')ll,4.5n  in  ISOH.  The  average  price  of  the  eggs  produced 
in  Ih'yj  wa.s  12.''  cents  per  dozen. 

.Some  report.-*  of  otlier  leading  products  of  the  farm  are  copied  here- 
with ill  order  to  sliow  the  relative  importance  of  the  i>oultry  industry: 

Com $7.462.5W 

Wheat - 6,4)M.{)88 

Dairy  i»rcKlncts  ( milk,  bntt^er.  and  cheese ) 5, 238. 698 

Hayaud  forage 4,709.072 

ML<K.-e!lanc-on.s  vegetabl'-s S,  944, 959 

Poultrj- and  egg* ..  3,050,172 

Animals  sold 2,372,560 

Animals  slaaghtered 2,173,197 
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MASSACHUSETTS. 

A'HtHhef  of  poultry  on  furnm  in  tSSO,  ISIH),  and  liKH), 
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Ya»r. 


OUakens. 


TorkejrB.  I  Ooaaa. 


DurlcH.        Tutsi. 


itoo.. 


I 


I,«S.(W6 


5,808  I 

a,ni8 


M,an 


oDoes  not  inclode  tamVt  under  8  montlu  old. 

Production  of  eggt  in  ISTU,  ISSS,  and  IS09. 

Doicns. 

1879 0,571.533 

1880 8,931,398 

1899 12,938,030 

The  ntunber  of  poultry  of  all  species  in  Massachusetts  in  1900  was 
1,6H0,G93.  Adding  those  under  3  months  old,  they  were  value*!  at 
$1,018,119,  while  the  vahie  of  tht>  prodiict-s  for  189',!  was  $:5,97'J,02i;. 
Of  the  latter  sum,  *2,571,n41  represented  the  egys  produced  and 
♦1,407,681  the  poultry.  I 

All  animal  protlucts  for  I.SOO  were  valued  at  ?1 9,110,730,  and  poul- 
try and  eggs  comprised  20.S  p«3r  cent  of  this  sum.  Excepting  dairy 
products  (milk,  butter,  and  cheese),  valued  atil2,885,r44,  thepoulliy 
and  eggs  exceeded  in  value  all  other  animal  i)roducta  by  $1,703,058. 

Although  the  figures  show  fewer  poultry  in  lOOti  than  in  1890,  owing 
to  the  fact  explained  in  the  footnote  to  the  t«ble,  the  proiluctiou  of  ; 
eggs  increa.sed  from  8,931,398  dozens  in  1889  to  12,928,030  dozens  in 
'  1899.     The  average  price  i>cr  dozen  of  the  eggs  of  1899  was  19.9  cents. 

The  \alue8  of  some  of  the  other  farm  products  are  copied  heiv« ith, 
in  order  to  show  the  relative  importance  of  poultry  upon  th<5  farm: 

Dairy  pnxlucta  (uilk,  butter,  and  c-beese) $12, 885, 744 

Hay  and  forage... 9.050,854 

Ponltry  and  eggs 3,979,023 

Miscellaneous  vegetables 3, 4 1 2, 905 

Forest  products ,^.. 1.944,714 

FkmwB  and  plants 1,039,700 

SmaUfmits 1,403,714 

Animals  sold 1,284,454 

Orchard  fruits l,170,8«e 
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BUEEAU   OF   ANIMAL   INDU8TBY. 

MICHIGAN. 

Number  of  poultry  on  farms,  1S80, 1890,  and  1900. 


Ye»r. 

CUckens. 

Turkeys,  j 

Geene. 

Dacks. 

ToteL 

lfW> 

i 

4,087,014 

18S0 

^85S,aOO 
8,0S3,S31 

185,847 
191,868 

ra,898 

78,se7 

98,789 
108,388 

6,  no,  £24 

MOO 

<>8, 406,060 

••Does  not  ini-lndo  fowls  under  3  months  old. 


Production  of  eggs,  1S79,  lx<s9,  and  1S99. 

tkizena. 

1870 20,762,171 

1889 34,309,633 

1890 54,318,410 

Poultry  ou  the  farms  of  Michigan  in  19tK)  was  worth  $2,085,829. 
This  was  $1,8««,116  less  than  the  value  of  the  poultrj-  sold  in  1899 
and  $3,419,340  less  than  the  value  of  the  eggs  sold  in  the  same  year. 
The  value  of  the  jwultry  and  eggs  produced  in  1899  was  #10,650,407, 
of  which  ^4,551,945  representeil  the  poultry  and  $0,104,462  the  e^s. 
The  increased  value  of  the  eggs  over  the  poultry  produced  is  ©spe- 
cially noticeable  in  Michigan. 

Tlie  eggs  protlucod  in  the  year  1899  was  54,318,410  dozens,  which 
was  an  increase  over  1889  of  20,0i>8,777  dozens.  The  average  value 
per  dozen  in  1899  was  11.2  cent.s. 

The  total  value  of  the  nnimnl  prixlucts  was  $5:5,921,900,  and  poul- 
try and  eggs  ix'pivscnted  19.S  {kt  cent  of  this  amount.  The  animals 
sold,  ^vith  a  value  of  *18,34."5,85C,  and  dairy  prtxlncts,  with  a  value  of 
^li>,9i»3,0S7.  were  worth  more  than  the  poultry  and  eggs,  but  no  other 
item  among  the  animal  i>r«Kiucts  appix>ached  the  value  of  poultrj'  and 
eggs. 

The  statement  Indow  shows  that  poultry  and  eggs  occupy  fifth  place 
among  the  farm  prinlucts  of  Michigan: 

Hay  and  foraf^" $21. 793. 987 

Auim:i!£>  $<>ld 18.34;J.8.)« 

Corn 17.798.011 

Dairy  prodnots  vuult^-  butter,  and  cbt'ose) 16, 903. 087 


Wheat 

'^"'^tey  and  eggs . 


prodncts 


le. 921, 925 

10.656.407 

9. 264. 385 

7,530.369 

6,759,343 
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Number  of  poultry  on  farms,  18S0,  1890,  and  1900. 
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Year. 

Chickens. 

Turkeys. 

Oeese. 

Dncka. 

ToUI. 

r}B80 - 

a,iSn,:jt« 

1880 

4,448,831 
7,7X1,040 

161, 400 
103,143 

(N,m 
go,  975 

74,0y7 
127, «35 

4.744,^11 

1800 

<>8,i42  am 

o  Does  not  inclnde  fowls  nndijr  3  months  old. 

Production  of  egga,  1870,  1889,  and  1899. 

Dozens. 

1879 8.234,101 

18»0- 20,354,498 

1809 43,208,130 

The  poultry  of  Minnf.sola  was  valued  in  I'.iOO  at  ^2,274,049,  but  the 
number  j^ivi-n  for  that  yoar  of  S,  142,*itt3  docs  not  hic-hide  auytliinp 
uniler  .'5  inoutlis  oki.  It  will  b<'  noted  that  t'vvn  with  this  t-xecptioa 
the  nunibor  wjis  nearly  doubled  over  1800.  The  increase  in  the  pro- 
duction of  eggs  tell.s  a  still  bettor  .story.  The  increase  from  8,234,101 
dozens  in  1870  to  2(),;354,4'.»S  in  188!i,  and  then  to  43,208,100  in  J8!t0,  is 
wonderful. 

The  value  of  the  poultry  products  in  18!)'.*  was  $7,304,805,  of  which 
$4,437,148  was  for  eggs  and  ^2,1)27,717  was  for  poultry.  These  two 
items  comprised  lti.2  per  cent  of  the  total  atiiiiiai  products  of  that 
year.     Dairy  products  and  animals  sold  led  the  poultry  and  eggs. 

The  43,208,130  dozens  of  eggs  produced  were  worth  an  average 
price  of  10.2  cents  per  <lo7,cu. 

The  relative  position  of  poultry  and  eggs  among  the  farm  products 
of  Minnesota  is  shown  in  the  following  statement: 

Wheat 850.001,948 

Dairy  products  (milk,  butter,  ivnd  cheese) , 16,623,400 

Aninialssold 16,046,632 

Oats 1.5,829,804 

Hay  and  forage 14,,'.a'5.281 

Com 11.337,10.5 

Poaltry  and  eggs 7,364,80.5 

Barley 7.220,730 

Flaiseed 5,898,556 
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BUSEAU  OF   AKIMAL  ISDVSTSX. 

MISSISSIPPI. 

KHtnber  of  povUry  on  farm*,  1880, 1S90,  and  1900. 


Year. 

Chickens. 

Tnrkeys. 

Oeese. 

Ducks. 

ToteL 

IfM) 



2,807,738 

1890 

6,«31,7M  i     19«,3W 
5.IM.8S6       ijoan 

474,  <m 

(B,7!7 

«;w4,iwr 

oS.83B,I85 

MOO 

«  Does  not  Inchide  fowls  nnder  3  months  old. 

Production  of  eggs.  1870,  ISSU,  and  1800. 

Dozens. 

1879 «.  364, 410 

1889 11,398.408 

1899 l«,94«,O70 

The  poultry- on  the  farms  of  3Iississippi  in  1000  were  worth  $1,655,319. 
The  Talne  of  the  poultry  and  egg  crop  of  1800  shows  the  worth  erf  an 
investment  like  the  above,  for  the  eggs  prodnced  that  year  were  val- 
ued at  $1,871,705  and  the  poiiltry  at  |i2,387,484,  a  total  of  14,250,249. 

All  animal  products  in  1809  were  valued  at  $17,608,507,  and  poultry 
and  egg.s  represented  24.2  i>er  cent  of  this  sum.  Of  these,  dairy  prod- 
ucts and  animals  slaughtered  were  the  onlj'  items  which  were  worth 
more  than  the  poultry  and  eggs. 

Eggswt'ro  prodnced  in  1809  to  the  nnml>er  of  18,942,070  dozens,  this 
amount  being  an  increase  over  1880  of  7,548,572  dozens.  The  average 
value  piT  dozen  of  the  eggs  was  0.8  cents. 

The  relative  position  occui)ied  by  the  poultry  and  egg  product 
among  the  leading  farm  crops  of  Missis.sipi)i  is  sho\m  Ix'low: 

Cotton $47,340,314 

Corn 18.873.934 

Cottonseed G.09-3.027 

Dairy  pnnlncts  (milk,  butter,  anil  cheese) 6. 0(>4..>13 

Animals  slausrbtereil 4. 818. 416 

Ponltn.-  and  e^gs 4. 2.j9. 349 

Forest  prwlucts 3. 038. 636 

Miscellaneons  vejtet.iMes. 2.  $07. 653 

Animalssold 2,308,466 
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Number  of  poultry  ou  fiiriiut,  1SS(K,  1890,  and  J90O. 


RUnkaDB. 

Tnrkejrs. 

OesM. 

Docks. 

TotJll. 

U- 

1 

B.(m,lfi8 
"1«.  070,713 

Wtt 

St,TtlS,K48  1      RK.TSl 

438.307 

087.  MO 
278. 1«) 

u,wi.'m 

MB,fllKi 

a  Dooa  not  tacliide  fcrwls  ludor  8  montlw  old. 


Prodtuslion  of  egga,  1S79,  ttma.  and  Jif{»9. 


1879- 
1889. 
1809. 


Dosons. 
28.352,032 
58,147,418 
85,208,990 


Tlx'  value  of  the  patiltrj-  in  Mi-ssonri  in  13f)("»  was  *o,720,S59.  That 
State  ranki'd  thiitl  in  tlie  number  of  chickens,  second  in  the  nnnil>er 
of  turkey.'*,  second  also  in  the  number  of  geese,  and  tliird  in  Dio 
nanil»er  uf  ducks. 

The  pdultrj'  and  egys  pri»duf6d  in  IKfi'.t  were  worth  i$17,840,623.  Of 
thi.s  68,31.5,371  represented  egps  an<l  |(0,.'i2."i,2.52  represented  poullj-y. 
Thiis  product  was  worth  #2,7fW,2(33  more  than  the  daiiy  proiluets 
combined,  and  was  exceeded  in  value  by  only  one  product  of  animal 
orijiin,  namely,  animals  sold.  I'he  animals  sold  broujrht  |!9,765,S79, 
which  was  but  ^210,027  more  than  the  poultry  sold  for. 

The  egg  product  was  85,203,290  dozens,  an  increase  over  1889  of 
J2,055,872  dozens.     The  average  value  of  the  eggs  was  9.fi  cents  per  ' 
lozon. 

The  animal  products  of  the  farms  of  Missouri  in  1899  were  valued 
at  ♦5>7,841,!>4-l.     Poultry  and  eggs  made  up  IS. 2  i)er  <-ent  of  this  sum. 

The  position  hold  l>y  this  industry  amuug  the  farm  i>r(>ducts  of 
Mis.souri  is  shown  in  the  following  statement: 

Com $61.a4«,."J0.'> 

Animalii  sold 54,018,809 

Hay  and  forage 20,467,501 

Poultrj' and  eggs 17,840,033 

Dairy  prodncts  (milk,  bnfcter,  and  cheese) — 15,042.3B0 

Wheat  -. 13,520,012 

Animals  slaughtered 9,705,879 

Misoellaneons  vegetaltles -                                6, 388, 400 

Oata .                          4.069,183 
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BUREAU  OF  ANIMAL  INDUSTRY. 

MONTANA. 

J^'umber  of  potiUry  on  farms,  18S0,  1890,  and  1900. 


i      — 

Year. 

Cliickens. 

Turkeys. 

Oeeae. 

Docks. 

Total. 

1R80 

00, 4M 

IKIO                                 

233, eao 

531,774 

5,077 
18,837 

7ffl 
2,629 

4,iee 

9.689 

S«,6?r2 

vm 

a5S6,6n 

<■  D.>e )  n->t  innlads  fovU  under  3  month's  old. 

Production  of  egga,  1879,  1889,  and  1899. 

Dozens. 

1879 208,794 

188P 834.166 

1899 8,002,890 

Poulory  of  all  ages  in  Montana  in  1900  was  valued  at  $296,806.  The 
poultry  ami  egg  product  of  1899  was  worth  $1,020,330,  of  which 
$308,487  was  for  poultry  and  $631,1-43  was  for  eggs. 

All  animal  products  of  the  State  were  worth  $17,024,442,  but  poul- 
try and  eggs  fall  far  down  in'  the  list,  being  but  5.8  per  cent  of  the 
total. 

The  $3,002,800  dozens  of  eggs  produced  in  1899  were  worth  an 
average  i>rico  of  20.6  cents  per  dozen. 

The  i"elative  position  held  by  this  industry  aiuongthe  leading  farm 
proilucts  of  Montana  is  shown  below: 


Animals  sold ■ $9, 

Hay  and  forage 6, 

Wool 5, 


Oats 

Dairy  prodncts  (milk,  butter,  ntic"  ch-^o?  ) . 

■VTheat . 

Fonltxj-  and  ofjss 

Ammals  elanglit^rod 

Fctat033 


176,830 
974,850 
136,658 
790,988 
669,078 
077,210 
029,680 
800,816 
861,163 


NINETEENTH    ANNUAL   REPUBT. 
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NEBRASKA. 
Nwnlier  of  poultry  on  farms,  J8S0,  lS9n,  and  1900. 


tear. 

Cblekens. 

OecM. 

Docks. 

Total. 

IHW 

i.san.naa 

iwn    

T,S»,aB8 
T.«17,8aT 

U8,(in 

m.taa 

T*,007 

Wl.SOB 

7,«V9.(B3 

uoo 

n7,81S,2a8 

oDoeA  not  inclnde  fowls  ander  3  montlu  nld. 


Production  of  eggn,  lS7!t,  1S8!),  nnd  1890. 


187». 
1880. 

isnn 


Dozoiui. 

7,10(1,09(1 

«$,  30(1,  (!S.t 

41.133.140 


TLo  valiu-  III'  all  poultry  of  all  ajrcs  in  Xcbraska  in  lOdO  was 
12,374,930.  It  i.s  neoessaiy  to  .>*lio\v  what  the  animal  pr-oduot  is  in 
order  to  give  a  proper  idea  of  tlie  importance  of  the  industry.  In  the 
ease  of  Nebraska,  for  in.stance,  tlit-  poultry  and  egg  product  for  the 
year  1809  was  worth  *7,.*.iJ7.04iJ.  Of  this  sum,  *3,499,(i-14  represented 
poultry  and  ?!4,O08,O(i2  represented  eggs. 

Aninml  products  were  wortli  i870,227,OfiO,  and  poultry  and  eggs 
made  up  Id.S  pt-r  cent  of  thi.s  sum.  Tlie  dairy  prfKluctK  exceed  poul- 
trj-  iiroduots  by  2.(5  per  cent  only. 

Ry  the  very  large  increa.se  in  egg  production — from  2.5, ;}( 10,084 
dozens  in  1SH9  to  41,1.'J2,140  dozens  in  1899 — one  may  form  some  sort 
of  estimate  of  the  increase  in  the  number  of  poultry  for  the  same 
census  decade.  It  will  he  observed  that  this  iiicrea.se  was  17,8.31,456 
dozens.     The  average  value  per  dozen  of  the  eggs  in  1899  was  9.9  cents. 

The  relative  importjince  of  poultiy  and  eggs  among  the  leading 
farm  protlucts  of  Nebraska  is  shuwu  in  the  following  statement: 

Animals  sold $49,032,404 

Com .'>i.2.')l,21.3 

Whsat 11,877,347 

Oats 11.333.393 

Bay  and  forage 11,230,901 

Dairy  produces  (milk,  butter,  and  cheese) f ,  595. 408 

Potdtry  Bud  e^cKH , 7,. 507, (140 

Animals  slaughtered 4,  .508,4.57 

Potatoes 1,734,666 
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NEVADA. 
Kumber  of  poultry  on  farms,  ISSO,  1890,  and  1000, 


Year. 

Chickens. 

TurkCTS. 

Oeese. 

Docks. 

Total. 

!»»» 

4S,(a 

JM»I 

a2.i«r 
100. aei 

8.618 

525 
880 

2.718 
2,87D 

eB.tOB 

mil 

aior.sag 

a  Does  not  include  fowls  under  8  months  old. 


Production  of  eggs,  1879,  1HS9,  and  1899. 

Doswns. 

1879 130,471 

1880 170, 7SS 

1890 589, 4W 

Nevailit  does  not  appear  to  be  very  much  of  a  poultry  State,  yet  the 
value  of  all  poultry  for  the  year  1899  was  $55,826.  A  better  abowiog 
is  inmie  for  the  poultry  ami  eggs  produced  during  the  year  1899,  wben 
the  valii<>  of  the  former  was  $71,175  and  that  of  the  latter  was  $122,522. 
The  total  value  was  $193,fi97.  This  sum  constituted  5  per  cent  of  the 
animal  pi-oduets  of  Nevada  in  1899,  when  the  total  value  of  the  ani- 
mal products  was  *;J,S70,7».'>S. 

The  eggs  pnKluced  in  1S99  amounted  to  589,490  dozens,  which  was 
an  increase  over  the  census  returns  of  1889  of  41S,7G5  dozens.  The 
average  value  of  the  eggs  was  -'X8  cents  per  dozen. 

Pouli  ry  and  eggs  do  not  occupy  a  i>lace  so  prominent  among  the 
products  of  Nevjida  as  they  do  in  most  States,  as  may  be  seen  by  ref- 
erence to  the  statement  below: 

Aninmlssol.l $2.S«0,SS1 

Hav  ami  funu;.' 2.066.490 


Wool 

Dairy  imxlm-ts  uuilk,  Imttor.  ami  cluvse> 

Animals  slaiiifhteretl 

Wheat 

Potatoes 

Ponltr y  anJ  egiis 

Barley 


692.408 
433.391 
270. S28 
^63,851 
194.619 
103.697 
196,748 
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NEW    HAMPSHIRE. 
Number  of  poultry  onfamui,  1S«0.  JS90,  and  1900, 


^ 


Tear. 

Chickeaa. 

Turkeys. 

Geeee. 

DaolCB. 

Total. 

un .. 

l>ua,l£T 

HMO..— _ — 

ism 

870,481 

•8.885 

S.715 
1.180 

17.  (HI 
8.808 

ttM,3R5 

oDoes  nut  Include  fowls  mi(ler  Bniantlu  old. 

Production  of  eggs,  1879,  18S9,  and  ll)$&. 

Dozens. 

18T9 3,:!4T.211 

1889 5,019,150 

1899 7,0O.5,l») 

TJie  poultry  of  New  Hampshire  in  I'.iUO  uumbered  877,930,  valued 
at  »4G7,10i.  The  value  of  f.he  poultry  products  was  »1,S24,3»0,  of 
which  *l,2i;!,703  repreMfnted  tlie  poultry  and  f010,ri!M;  iho  i-gg.s. 

All  auifual  products  were  valued  iit  $9,054,0114,  and  poultry  i»r(KluctH 
wfinprised  18.9  per  ocut  of  thLs.  Dairy  products  comprised  the  oaly 
item  among  the  auimal  p^oduet^s  which  wa.s  valued  hij;her. 

The  table  above  show.s  that  the  muiibcr  of  poulti-y  iu  ]\)W  was  fewer 
by  8G,410  thau  in  1890  (see  footnote  above  for  explauation) ;  yet  it 
appears  that  the  production  of  eggs  increased  by  1,950,030  dozens. 
The  rtveraj^e  \alue  per  dozen  of  th«;  ej^gs  produced  iu  1809  was  17.3 
cento.  It  is  interesting;  to  uot*'  that  the  value  of  the  ogps  produced 
exooetled  the  value  of  the  poultry  by  *CO.'},007. 

Some  Imports  of  other  leading  farm  products  sive  given  licrewith  iji 
order  to  show  the  relative  importance  of  the  poultry  industry; 

Hay  iinil  f onige |6, 880, 858 

Dain,-  products  (milk,  bntter,  and  cheese ) .'5, 591 ,  273 

Forest  pnxlticts 8,298..327 

Poultry  aud  eggs 1,824,. 390 

Anrmalsaold l,84r),941 

Potatoes 1,090.495 

Animals  slaTightered 70-i,.'M8 

Orchard  frmts 707,739 
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BUKEAU   OF   ANIMAL   INDD8TBY. 

NEW  JERSEY. 

Xumber  of  poultry  on  farms,  ISSO,  1890,  and  1900. 


T«or. 

dilckens. 

Turkeys. 

Oeeae. 

Docks. 

ToljJ. 

isso'. 

1,188.4M 

ls«» 

2.IW),0(« 
l.OiO.SOt 

ltC.?TO 

40,38; 
10,518 

113,608 
40,  OM 

S,»T.aB 
0  2,076,514 

iSrto 

•1  Does  not  Inelnde  fowls  nmler  3  mimths  old. 

Production  of  egys.  l^Tft.  1J<S9.  and  1S99. 

Dozens. 

.1879 6,686,143 

1889 8,031,571 

1899 11,9-12,550 

The  number  of  poultry  of  all  classes  in  !S^ew  Jersej'  in  1900  was 
2,(>7f>,514.  These  wei-e  valued  at  $1,30<\853,  while  the  value  of  their 
pnxlucts  wa-H  $4.-->04,li;0.  Of  the  latter  sum,  »2,2()5,81G  represent  tho 
value  of  the  poultry  and  *1, 038,304  tho  value  of  the  eggs. 

The  total  value  of  all  animal  products  was  $1.5,740,088,  of  which 
poultry  an<l  eggs  represented  26.7  per  cent.  As  is  shown  for  so  many 
States,  dairy  prixliicts  comprise  the  only  item  among  the  animal 
prtnlucts  which  exceedetl  in  value  the  poultry  and  egsrs.  Animals 
sold  foil  Iw'hind  poultry  and  eggs  to  the  extent  of  *2, 505,353,  and 
animals  slaughtered  ^2.097,033. 

The  number  of  poultry  i-eporied  in  1890  was  3,287,(K»3,  while  in 
19(.Hi  it  wa><  2.(i7<>,514,  showing  a  decivase  of  1,2H\4^!7  for  the  latter 
year.  Notwithstanding  this,  tho  eggs  increased  from  8,031,571  dozens 
in  isSi' to  ll,!t4'2..'>50  dozens  in  189'.t.  Tlie  average  price  of  the  eggs 
pnulucoil  in  lSs'.»  was  10.3  cents  ]H»r  dozen. 

Some  roiHirts  of  other  loading  farm  products  aiv  copied  herewith  in 
ortler  to  sht>w  the  ivlativo  imjxtrtancc  of  the  poultry  industry: 

Dairy  proJncts  ^milk.  bntt..'r,  iiiul  cheese) $8, 436, 869 

Hay  and  f orajro 5, 544, 970 

Misivllanoons  vog.tables 4. 914, 803 

Com 4,333,473 

Ponltry  and  ejigs 4. 2i)4. 120 

Oivhard  fruits 2.594.981 

Potatoes 2.192.4.J6 

Animals  sdUI 1. 638. 767 

Animals  slaughtered 1,406.187 
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NEW  MEXICO. 
Niimher  of  poultry  on  fnrmn.  1S80,  1890,  and  1000. 


Te»r. 

Chickens. 

Turkeya. 

Qm». 

XhickB. 

Tot«l. 

ino 

49,18> 

1890 

«a,tm 

1BS,8B3 

BBS 

8,805 

880 

1,101 

1.887 

(B,KU 

BW) 

"irei.nis 

1  TkMsa  not  inulado  fowiM  nnder  B  montho  old. 

Prrxlnction  of  cgff»,  1879,  1889,  and  1899. 

Doiens. 

1879.     - 238,858 

1880 279,664 

1H9!) 889,890 

The  poultry  of  New  Mexico  was  worth  #02,419,  while  the  poultry 
products  were  worth  i>247,327.  Of  this  latter  sum,  ?157,176  was  for 
effjrs  anil  ^!K),1-")'2  was  for  poiillry. 

Tlio  Viihu'  of  ill!  aniin.il  pnidiR-ls  was  17,01)0,(148,  and  3.5  per  wnt 
of  thl.s  representwl  the  value  of  the  poultry  and  eggs. 

The  eggs  produced  in  1S!)9  wa.s  S.'}0,SriO  doxeiis,  l)cing  uu  increase 
over  1889  of  ii>M\22i'<  dozens.  The  average  value  per  dozen  was  18.7 
cents.  Values  for  previous  yeai-s  are  not  given  in  the  census  reports; 
therefoit)  conipari.sons  of  values  can  not  be  made. 

The  relative  iiiipurtanee  of  t!ie  poultry  industry  is  shown  below,  in 
comparison  with  .some  of  the  otiier  leading  farm  products; 

Animals  HoW ,..., $3,740,078 

Wool 1,954,171 

Hay  and  forage 1,427,317 


AnimalB  Blanghtered 

Dairy  prodnfts  (milk,  bntter,  and  cheese). 

Com ..J 

Wheat 

Poultry  and  eggs 

Orchard  fruit.s 


605,296 
499,433 
419,936 
890, 616 
247,827 
197,331 


14324—03- 
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BUBBA0   OF   ANIMAL   INDUSTRY. 

NEW  YORK. 

Number  of  poultry  on  farms,  1880, 1390,  and  1900. 


Year. 

Chickens. 

Turkeys. 

Geeae. 

Ducks. 

Total. 

1880 

1 

6.045,812 

1880                                      ..            

8,42i,eer 

8,(IM,T36 

402.ft«2 

190, sra 

80,408 
45,933 

301,419 
1,50.864 

9,206,lffl 

igoo 

n9,n52,4U 

a  Does  not  iuclade  fowls  under  3  months  old. 

Prodwtion  of  eggg,  1S7!),  1889,  and  1S99. 

Dozens. 

1879 31,058,739 

1889 45,807,106 

1899 62,096,690 

The  value  of  all  poultry  in  New  York  in  1900  was  ^4,310,755,  This 
was  $4,319,307  less  than  the  value  of  the  eggs  produced  in  1899  and 
$1,850,074  less  than  the  value  of  the  poultry  sold  during  the  same  year. 
The  value  of  the  poulti-y  and  eggs  produced  in  1899  was  $14,791,491, 
of  whieli  sum  $8,G30,0G2  represented  the  eggs  and  $6,162,429  the 
poultry. 

The  value  of  all  animal  products  in  1899  was  $95,352,247,  and  the 
item  of  poultry  and  eggs  constituted  15.5  per  cent  of  this  sum.  As 
usual,  dairy  products,  willi  a  value  of  $55,474,175,  and  animals  sold, 
M'ith  a  value  of  $15,025,932,  were  the  only  animal  products  which 
exceeded  in  value  the  poultry  and  eggs. 

The  eggs  produced  amounted  to  62,090, '190  dozens,  and  they  were 
worth  an  average  of  13.8  cents  per  dozen.  The  increase  of  egg  pro- 
duction over  1889  was  16,289,584  dozens,  and  was  about  double  the 
production  of  187'.i. 

Poultry  and  eggs  together  occupies  flfth  place  among  the  leading 
farm  products  of  Xew  York,  as  shown  by  the  following  .statement: 

Dairj-  products  (milk,  Imttcr,  and  cheese) .$55, 474, 155 

Hay  and  forago 55, 337. 446 

Animals  sold  . . 15, 005, 933 

Potatoes 15. 019, 135 

Poultry  and  tgfjs * 14,  791 .  491 

Oats 12,939,093 

Orchard  fruit-s '.... 10,542,272 

Animals  slaughtered 8, 319, 750 
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NORTH  CAROLINA. 

NumlKr  of  poultry  onfarmn,  18S0,  18i)0,  and  1000. 
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Year. 

CUlckeas. 

Turkeys. 

Geose. 

Dack». 

1S80 --    ---     -                L  __ 

1890 

1900 

[    7,507,883 

1    3.871, a58 

197,430 
120,737 

875,991 
284, 4S4 

168,408 
lOe.OiS 

Total. 


2,988,466 

0,230,418 

«  4, 378. 961 


a  Does  not  indudo  fuwl»  under  3  mouths  old. 

Produetioti  of  eggs,  1879,  ISSO,  and  1S09. 

Dozens. 

1879 7,4.i5,l32 

1889 tl,  7.55,6^5 

1899 17,704,020 

Tlie  value  of  all  poultry  in  North  Carolina  in  1000  was  $1,434,158, 
■which  was  $1,25.3,812  less  than  the  value  of  the  poultrj'  sold  during 
the  one  year  of  1889  and  §375,958  less  than  the  value  of  the  eggs  dis- 
posed of  for  the  same  year.  ITie  total  value  of  the  poultry  and  eggs 
WHS  *4, 500,080,  which  sum  represented  21.8  i^er  cent  of  the  total  value 
of  animal  i)roduct8. 

All  animal  products  for  the  joar  1880  were  worth  $20,684,727,  and, 
as  i.s  s<3  often  the  case  in  the  Western  States,  the  two  items  of  ani- 
mals slaughtered  and  dairy  products  were  the  only  ones  among  the 
animal- products  whi<!h  exceeded  the  value  of  poultry  and  eggs. 

The  eggs  produced  in  1890  were  17,704,020  dozens,  which  was  an 
increase  over  1889  of  5,048,385  dozens.  The  average  value  jier  dozen 
of  the  egg  i)roduct  was  10.2  cents. 

A  comi)arative  .statement  as  given  below  shows  the  relative  position 
of  the  poultry  and  egg  product  with  reference  to  other  leading  farm 
products: 

Com .,$17,804,407 

Cotton .*  15,696,953 

Tobacco 8,038,691 

Animals  slaughtered ..- 7, 109, 655 

Dairy  prwlucts  (milk,  butter,  and  cheese) 6,175,397 

Forest  products  4,931,740 

Poultry  and  eggs 4,  .500, 086 

Wheat 3,463,726 

Miscellaneous  vegetables 8,034,805 
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BUREAU   OF   ANIMAL   INDUSTRY. 

NORTH   DAKOTA. 

Number  of  poultry  on  farms,  1880,  1890,  and  1900. 


T«ir. 

Chickens. 

Turkeys. 

Oeeae. 

DockB.  ; 

1 

Total. 

I)M) 

1 

<>ae,4gi 

IHRt              

(XH.SW 
1.400.206 

83,028 
30,(IT3 

9,«B 
1T,»» 

11.502 

28.81«^ 

av.Eoi 

inx) 

i'l,«t»,30O 

•>  Total  for  Dakota  Tvrritury  befuro  its  division  into  Korth  Dakota  and  Sootli  Dakota. 
^  Dv^  not  i»*lu<li>  fowls  nuder  3  montbs  old. 


iV<x/Mc<i<in  of  ajgs.  1S79.  Iftsn.  ami  1,'K'9. 

Dozens. 

1ST1».....    1,012.  «18 

1S89 8,552,664 

1«H» 7,438,400 

All  iKmltry  in  North  Dakota  in  1!)00  was  valued  at  f477,358;  this 
was  $;J03,4.3iJ  less  than  the  value  of  the  eggs  produced  in  1899  and 
♦ll7.;>5»"5  loss  than  the  i)oultry  products  for.the  same  year.  The  e^j^ 
pnvhuvil  during  that  year  won?  worth  $178,(';}0  more  than  the  poultry 
pnvluot.  The  oggs  produood  in  ISOO  amount^nl  to  7,438,400  doscns, 
and  those  wore  worth  an  average  of  H\o  eeiits  per  dozen.  The 
!nerv>ast»  in  prtxhiotion  over  It^Sfl  was  .1.8S.i.7;56  dozens.  The  total 
value  of  iHuiltry  and  eggs  was  $1,377,.'>41,  of  which  eggs  are  repre- 
stMited  l»y  #7S:J,7f>0  and  iH>ultry  by  ^594.751. 

The  total  value  of  animal  products  in  lS;n>  was  ♦10.illl,<>77,  and 
jwulirv  and  eggs  ts>nstitutoil  l;>.5  i>er  cent  of  this  sum. 

The  following  ^t.-itement  shows  the  ndative  i>os!tion  of  jxtultry  and 
eggs  among  the  farm  pnxluet^: 

\VUo;»:         $31.  rii.  763 

Fi;»xs«\vl       7.T33.740 

<>!»t*   5.S55.61.'> 

>l;«y  .•»:;.!  feV:»j^» 5,182.917 

.Vi-u-.5a'.s  A>M 3.1«02.074 

iViivy  prvxlv.v-ts  v  milk .  Ini:  ;or.  aiul  oh»VA»  2. 8.>3. 133 

lv»r5oy 1.996.0612 

AniinjU$  sI.sii^hseT^yl 1.573.5£^ 

Rvaltiy  and  ess* 1,377,541 
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OHIO. 

Number  of  poultry  <in  funnii,  18S0,  iSHO,  avd  1900. 
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Year. 

Cliiokens. 

Turkeys. 

Geese. 

Dacln. 

Total. 

J880 

9,«a,U7 

14  HCT,4S3 

1880 

ia.taa,«a 
u.as.os 

Ml,  in 
aacou 

179,(105 

4U9,ca« 

UOO 

n]r,.niR,sfi8 

»  Does  not  include  fowls  under  3  months  old. 

ProtluctioH  of  rggs,  JS70,  ISS!),  and  isao. 

DoMas. 

1879 48,092,8»1 

1889 70,162.240 

1898 91.70«,n3O 

The  number  of  ponltry  of  all  kinds  in  Oliio,  not  indudiu;,'  fowls 
uudt'i-  3  months  olil,  was  15,018,:3.5i,  and  Ihc  value  of  poultry  of  nil 
av:es  wa.s  $.5,OS.'>,0:2I.  lu  the  nmnher  of  fhicki-ns,  Ohio  ranked  fourth 
among  tlie  States,  liftli  for  turkeys,  and  sixth  for  ducks. 

The  value  of  the  poultry  and  eggs  sold  off  the  farm  in  1899  was 
|il9,l'27,77S,  of  which  $10,280,7(19  represent^'d  eggs  and  ?!8,847,009  rep- 
resented poultry. 

The  eggs  produeed  iu  1899  were  91,760,630  dozens,  being  an  increase 
over  1889  of  21,(lO-t,.30n  doziMis,  or" 30. 8  per  cent.  The  avertigo  value 
per  dozen  of  the  egg  itrnduct  of  ISiMi  was  II. I  cents. 

The  total  value  of  the  aiiinini  products  sold  off  the  farm  in  1899  was 
tlOO,il3,4ijS.  Of  these,  two ilx'iiis only  exceeded  iu  value  the  poultry 
and  eggs,  namely,  dairy  pro<luets,  valued  at  iS25,.'3.S3,0L'7,  and  animals 
sold,  valued  at  lis-lO, 873,074.  I'oultry  and  eggs  constituted  19.1  per 
cent  of  the  value  of  the  aiiinml  products  sold. 

The  place  occupied  by  this  industry  among  the  leading  farm  prod- 
ucts of  Ohio  is  shown  by  the  following  table: 

Com , $46,087,895 

AnimalBsold 40,873.674 

Hay  and  forage 29,047,533 

Dairy  pro<toct8  (milk,  butter,  and  cheese) 25, 383, 027 

Poultry  ami  eggR 19,127,778 

Animals  slaughtered 10,370,981 

Oats 10,286,251 

Orchard  fruits 0,141,118 

Potatoes 5,750,068 
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BUREAU   OF    ANIMAL   INDUSTRY. 

OKLAHOMA." 

Xumber  of  poultry  onfannx,  1890  and  1900. 


Tear. 

1 
Chickous.  1  Turkeys. 

Oeeae. 

Ducks. 

ToUL 

ijiSO       

388,427           .^,981 

g.SZI.itB  !        W!.4.-)0 

1 

7S5 
12,(184 

4,481 

n,5« 

39S,»T 

l»ll 

''S,6aS,SM 

a  Oklahoma  became  a  Territory  by  act  of  Cunuress  approved  May  2, 1880. 
fiDoes  not  include  fowls  under  3  months  old. 

I'rothtction  of  egga,  isni)  and  IS'JO. 

Dozens. 

1889 989, «25 

1899 18,734,900 

Oklahouift  lH>eame  a  Territory  by  the  act  approved  May  2, 1890,  and 
the  t!ensii.s  of  that  year  showed  that  there  were  within  her  borders 
39!t,5t)7  fowls.  This  number  had  inerea.sed  enormously  daring  the 
sueecediiig  ten  years,  there  being  a  total  in  1900,  exclusive  of  fowls 
under  .">  numths  old  (not  enumerated),  of  2,008,299.  All  fowls  upon 
farms  were  valued  in  1900  at  *i^MK>,74:3. 

'i'he  production  of  eggs  increased  from  989,025  dozens  in  1889  to 
13,724,900  dozens  in  1899.  This  is  one  of  the  striking  evidences  of  the 
rapid  development  of  this  Territory  since  it  was  opened  for  settlement 
in  1S89.  The  eggs  produced  in  1S99  were  valued  at  an  average  of  9.3 
cents  jH-f  dozen. 

The  value  of  all  animal  products  in  lf?99  was  $18,582,351.  Of  this 
sum.  eggs,  valued  at  $1,284,414,  an<l  poultry,  wiUia  value  of  $1,302,46«), 
constituted  l."5.9percent.  Dairy  pnxlucts fell  l>ehlndi)onltry  and  eggs 
to  the  sum  «f  *I0-">,2<>1,  and  animals  slaughtered  exceeded  the  latter 
in  ill"  sum  of  x;i:J8,'.C2.  Animals  sold  (>!lO,.")47,7()4)  was  the  second 
item  among  animal  products  whi<!h  was  worth  more  than  the  poultry 
and  eggs. 

The  importance  of  poultry  upon  farms  of  Oklahoma  is  shown  in  the 
following  statement: 

Animals  solil ,?10.  .547, 764 

Wheat 8,989.416 

Com 8.699.271 

Animals  slaujjhterea 2.925,846 

Hay  and  forajic 2,883.683 

Poultry  ai!«l  egps 2.586,874 

Dtiiry  priKlnrts  (milk.  Imtter.  and  chociw) 2,481,673 

Cotton ". 2.217.119 

Oat* 1,079,883 


NINETEENTH   ANNUAL   KEPOBT. 
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OKEGON. 
Nuinber  of  poultry  on  farms,  1880, 1800,  and  1900. 


Year. 

Chickens. 

Turkeys. 

Oeem. 

Docks. 

Total. 

WHO 

490,8116 

1«» 

1,180,705 
1,»0,818 

^S65 
38,081 

21,380 

as,5ao 

32,326 
1»,774 

1,278,084 

MOO 

■>  1,373,  £08 

o  Does  not  inclade  fowls  under  S  months  old. 

JProduction  of  eggs,  1879,  1889,  and  1899. 

Dozens. 

1879 1,654,788 

1880 4,453,983 

1899 7,700,970 

Poultry  of  all  kinds  in  Oregon  in  1900  was  valued  at  1582,524.  The 
poultry  and  eggs  sold  off  the  farms,  however,  were  worth  nearly  four 
times  as  much,  namely,  1(1,988,758.  Of  this  latter  sum  $1,162,071 
was  for  eggs  and  $826,687  was  for  poultrj'. 

All  farm  products  of  animal  origin  in  Oregon  were  valued  at 
$16,281,282,  and  poultry  and  eggs  formed  12.2  per  cent  of  this  sum. 

The  egg  i)roduction  in  1899  wiis  7,709,970  dozens,  this  being  an 
increase  over  the  previous  census  returns  of  3,156,037  dozens.  The 
average  value  per  dozen  was  15  cents. 

The  relative  position  of  poultry  and  eggs  among  the  leading  farm 
crops  of  the  State  is  shown  below : 

Animals  sold $0,598,325 

Wheat 6,858,395 

Hay  and  forage 6,147,018 

Dairy  products  (milk,  bnttor  and  cheese) ...»  3,550,958 

Wool 8,396,741 

Oats 2,078,950 

Potatry  and  eggs 1,988,758 

Animals  slaughtered 1,665,895 

Forest  products 1,800,724 
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BUBEAU   OF   ANIMAL   IlfDUBTBT. 

PENNSYLVANIA. 

A'um/xT  of  poultry  on  farms,  1880, 1890,  and  1900. 


Year. 

Cblckens. 

Tnrkoyn. 

Geese. 

Docks. 

TotsL 

l«tQ 

7,860,808 

IM) 

10,»>1.T81 
10,553,106 

535,828 
258,824 

106,538 
60,  no 

357,238 
m,27l 

11,381,886 

i«n 

«11,0U,S81 

«D«es  not  inelade  fowls  under  3  months  old. 

Production  of  eggs,  1^79,  J8S9,  and  1899. 

Dozens. 

18T« 84,377,889 

1S89 50,W»,915 

1SW9 67,038,180 

The  increased  production  of  eggs  in  1899  over  1889  shows  that  theie 
mast  have  Iwen  a  large  increase  in  tlie  number  of  poultry.  The  value 
of  all  ptiultry  on  farms  in  19(X>  was  $4,483,480.  Poultry  and  e^p  pro- 
duciHl  in  1899  were  worth  $10,231,908,  l>eing  outvalued  among  the 
protlucts  of  animal  origin  by  dairy  products  only.  Of  the  above  sum 
$7,151,243  wj»s  for  poultry  ami  ^9,080,725  was  for  eggs.  The  eggs, 
therefore,  wore  worth  #1,929,482  more  than  the  poultry. 

Kgp«  were  prinlucetl  in  1899  to  the  amount  of  67,038,180  dozens,  this 
Innng  an  increase  over  the  pivvious  census  year  of  16,988,205  dozens. 
Thes<»  eggs  were  wortli  an  average  of  13.5  cents  a  dozen. 

A  comivirative  statement  of  the  leading  farm  prixlucts  of  Pennsyl- 
vania platvs  jMuiltry  and  oggs  in  fourth  i>lace.  as  shown  by  the  state- 
ment Indow: 

Hay  and  forag*^ $37,514,779 

D«iry  imxluots  ^luilk.  buttor.  ami  ohees*'^ S.").  660. 110 

Com 31.S96.795 

IVniltry  ami  ojrs's  16, 231 .  968 

AiHnu»ls*.»M 15.494.178 

Wh.v«                             13.713.976 

Aniiuals  sla»v>;l»'<'>^*<l 11.637.990 

0«t» lt.093.8M 

I\>tattK<$ 9,397,054 


NIITETEENTH   ANNUAL   RKPOBT. 

RHODK    ISLAND. 

NumtH^  ofpoHltry  im  farm*  IHXO,  MIX),  ntui  1!H>0. 
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Year. 

Chicken*. 

Turkeys. 

Oeeiw. 

Ducks. 

Total. 

IMW 

an,  750 

IMO  

tea.sm 
Goo.ms 

4,aM 

10. 806 
6,835 

13,706 

SU.KIJ 

WOO 

••BX).&\* 

■>  Does  not  Inclndc  f owIh  niider  8  months  uld. 
Production  of  eggs  1879,  IftSD,  and  1.190. 

Duuens. 

1879 1,5(W.934 

1880 2,020,714 

1809 3,217,310 

Tlio  poultry  of  Rhoilf  Lsland  was  valued  at  -¥:iO"),U47.  Tla*  iiutulx-r 
of  poultry,  not  includinfj  thjil  under  3  inonlhs  old,  was  .520,.')  14. 

The  value  of  tbo  poultry  products  sold  in  ISti!)  was  $1,055,635,  of 
which  §C.5C,S45  Wii.s  for  poultry  nnd  ^.'l.^rt,??!!)  wjis  for  eggs. 

Tho  total  value  of  ail  aiiiiiial  produotb  wa.s  $.t,2'.i2,'2'.)b,  and  thi'iiuul- 
try  products  const!  I  titod  '.U.2  per  cent  of  this  amount.  Dairyproducts, 
with  a  value  of  $I,0-J3,7<i7,  is  tho  only  item  among  the  products  of 
anioial  origin  which  exceeded  poultry  and  oj^gs  in  value. 

The  quantity  of  egg.s  produced  in  1S01>  was  3, 217, -'110  dozens;  in  1889 
the  quantity  was  2,020,714  dozens.  The  average  value  per  dozen  of 
the  product  of  1809  was  20.4  cents. 

Some  reports  of  oilier  leading  farm  products  are  given  below  in 
order  to  show  the  relative  iiaporlance  of  tho  jwultry  industry: 

Dairy  products  (milk,  butter,  and  cheeae) $1,028,707 

Hay  and  forage 1,081,482 

Poultry  and  eggs 1,055,635 

Miacellaneons  vegetables - 487,808 

Potatoes 440,872 

Flowers  and  plants 814,800 
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BUREAU    OF   ANIMAL   INDUSTRY. 

SOUTH   CAROLINA. 

Xumber  of  poxdtry  on  farm*  18S0, 1S90,  atul  1900. 


Tear. 

1  Chickens.  Turkeys. 

OeeM. 

Dncks. 

Total. 

18[« 

1 

1 

1,41T,a0 

18W 

ia» 

3,873,TO8        149,136 

8,664,784  j      120,140 

m,52r> 
83,543 

47,089 
39,8fiS  j 

4.101,548 
o2,90B,an 

<f  Does  not  include  fowls  under  W  months  old. 


Proihiftion  of  egy»  1.S70,  1SS9,  and  ISHn. 

Dozens. 

1879 8,416,846 

18S9 5,702,141 

1899 9,007,700 

Tlie  tut«l  value  of  hU  poultry,  including  in  addition  to  the  above 
those  under  3  month.s  old,  was  Si889,953.  The  poultiy  and  eggs  pro- 
duced in  18tt9  were  worth,  respectively,  $1,539,755  and  ^025,966,  the 
total  being  ><2,-tC5,721. 

All  animal  i)r<Mluel,s  were  worth  $9,370,^99,  and  poultry  and  eggs 
formed  i'C.3  i>er  cent  of  tliis  sum.  Dairy  products,  worth  $3,232,725, 
and  animals  .slaughtered,  worth  $2,730,079,  were  the  only  animal 
products  which  were  worth  more  than  the  poultry  and  eggs. 

The  eggs  produced  in  1S99  amounted  to  9,007,700  dozens,  which  wsis 
3,305,559  dozens  in  excess  of  the  production  of  1889.  The  eggs  pro- 
duced in  1899  were  worth  on  an  average  12.8  cents  per  dozen. 

The  position  occupied  by  poultry  and  eggs  among  the  leading  farm 
pnxlncts  of  South  Carolina  is  shown  in  the  following  statement: 

Oi  ittoii $29, 590. 153 

Com 9,149,808 

C\>tton  .s<i (1 4. 973. 401 

Dairy  pnHlncts  (milk.  Imtt'.-r. auilcliei-.<e) 8,232,725 

Animals  sluuslit'Ted 2, 7.30, 079 

Poultry  anil  e^gs 2, 465, 721 

Hay  ami  forage 2..S04, 734 

Miscellaiiootis  vcgt'tables 2, 079, 863 

Foiest  products 1, 915, 184 


NINETEENTH  ANNUAL  BEPOBT. 

SOUTH  DAKOTA. 

Ifumber  of  poultry  on  farms  1880,  1890,  and  1900. 
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Year. 

Chickens. 

Turkeys. 

Oeese. 

Ducka. 

Total. 

imo 

(") 

1880 

8,292.866 
3,O28,T00 

60,163 
53,740 

22,465 
33,331 

48,632 
62,511 

2, 424,  US 

liiflO 

t'3  178,285 

a  South  Dakota  waa  admitted  aa  a  separate  State  on  NoTomber  3, 1889. 
l>Doe.s  not  inrlndo  fowlH  under  3  months  old. 


Prodtwtion  of  eggs  18ti<>  and  isno. 

Doaens. 

1889 8,777,988 

1899 - 17,349,750 

Althoiigli  fowls  under  3  months  old  were  not  taken  into  account  in 
I'JOO,  there  was  an  increase  in  that  year  of  754,159  over  the  year  1890. 
In  1900  the  value  of  all  fowls  was  *85C,9G6. 

Eggs  and  poultry  whicjh  were  i^roduced  in  1899  were  worth 
♦2,747,774,  of  which  *1,727,392  represented  eggs  and  §1,020,382  rep- 
resented poultry.  Dairy  i>ro<.luets  and  animals  sold  were  the  only 
other  proilucts  of  animal  origin  which  outvalued  poultrj'  and  eggs. 

All  animal  products  were  worth  821,906,804,  and  poultry  and  eggs 
formed  12.o  ix»r  cent  of  this  sum. 

Tlio  eggs  produced  in  1899  amounted  to  17,.349,7o0  dozens,  showing 
a  gain  over  1889  of  8,571,757  dozens.  The  average  value  per  dozen 
of  the  egg  oroj)  of  1890  was  9.9  cents. 

Tlie  i>osition  oceupieti  by  this  industry  among  the  leading  farm 
products  of  South  Dakota  is  shown  in  the  statement  below: 

Wheat $20,957,917 

Animals  »oia 12,707,831 

Com 7,263,127 

Hay  and  forage 5,954,229. 

Dairy  prcKlucts  (milk,  butter,  and  cheese) 4,331,568 

•      Oats 4,114.456 

Potdtry  and  eggs 2,747,774 

Flaxseed 2,422,269 

Barley 2,003,540 
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BUREAU   OF   ANIMAL   INDUSTBT. 

TENNESSEE. 
Number  of  poultry  on  farms  ISSO,  1890,  and  1900. 


Year. 

Chickens. 

Turkeys. 

Geese. 

Ducks. 

Total. 

1880 

5,404,721 
1.3,633,584 
no,  971, 787 

l.^WO 

12,082,130 
6,184,210 

430,333 
193,807 

778,128 
891,098 

381,984 
20e,432 

inoo 

«  Does  not  include  fowls  under  3  months  old. 

Production  of  eggs  1879,  1889,  and  1899. 

Dozens. 

1879 16,847,482 

1880 , 23,172,818 

1899 81,807,990 

The  great  difference  between  the  number  of  poultry  in  1890  and 
1900  as  shown  in  the  table  is  not  real,  for  the  latter  year  does  not 
include  poultry  under  3  months  old.  The  egg  production  of  31,807,990 
dozens,  which  was  an  increase  over  the  Eleventh  Census  figures  of 
8,035,077  dozon.s,  is  the  best  evidence  that  there  was  a  large  increase 
in  the  number  of  poultry  instead  of  a  decrease,  as  shown  by  the  table. 
The  value  of  the  poultry  on  farms  in  1900  was  $2,275,864. 

The  egg  product  of  1899  was  worth  $3,115,335  and  the  poultry  prod- 
uct $4,282,740,  the  total  being  $7,398,075.  The  average  value  per 
dozen  of  the  eggs  was  9.8  cent*. 

The  totjil  value  of  the  animal  products  of  1899  was  ^35,421,198,  and 
of  this  sum  poultry  and  eggs  formed  20.9  per  cent. 

Tlie  position  held  by  this  industry  among  the  leading  farm  products 
of  Tennessee  is  shown  in  the  following  statement: 

Com $28. 059, 308 

AuimaLs  Hol.l 11,121,141 

Auimals  tUaughtertxl 8, 3.50, 046 

Cotton 8,192,642 

Dairy  protlncts  (milk,  butter,  and  cheese) 8, 02&,  466 

Wheat 7,883,697   " 

Poiiltryandegg-s 7,89&,075 

Hay  and  forage 0, 81 1 ,  i>77 

Forest  products 5,086,624 


IfLNETEENTH    ANNUAL   BKPdRT. 

TEXAS. 

Number  of  poultry  on  farvia  1880,  ISM,  and  1900. 
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Year. 

ChickeuH. 

Turkeys. 

Oeese. 

DuckM. 

Ti.t4iL 

ISSO 

4,m,nir 

im 

11,523,717 
in,  as,  802 

KK.UIH 
0«,(!71 

6S8.I40 

415.  mo 

234,004 

12  yTS,Wi8 

MOO 

"i4,aGi,!:40 

a  Does  not  inclade  fowls  nnder  8  montha  old. 


^ 


Prodnctinn  nf  eggs  tSTH,  ISSO.  ami  18t>9. 

Do3U}n<t. 

1879- .J 11.  ■!««,. 5(tfi 

1S«S) 3'2,4C«.4:« 

1809 58,CM0,81O 

In  the  number  of  chickens  in  IDOO  Texas  ranked  fifth  ani<tnL(  Iho 
.State.«!.  She  iank<'d  foiirlh  for  ducks,  with  a  total  of  'J.']  1,004;  tliird 
for  geese,  with  a  total  of  41fi,70ft,  and  first  for  turkeys,  willi  a  total  of 
048,071.  The  vuhio  of  the  14,8(!l,:j4G  fowls,  ineUidinjj:  all  under  3 
Dionth.s  old  (not  eniimoi-aU'd),  was  $3,.50.'),24.3. 

The  value  of  tlio  enj?s  produced  in  ISllO  was  *4,072,1.S7,  and  the 
value  of  poultry  product  $.5,;ill,3(;2,  a  toUil  of  *0,08.3,.54!).  Throe 
other  items  only  among  the  animal  products — dairy  products,  animals 
slaughtered,  and  animals  sold — exceeded  (he  value  of  the  iHiuilry  and 
eggs.  TIio  value  of  all  animal  protliicts  was  §72,852,533,  and  poultry 
and  eggs  constituted  13.7  per  cent  of  this  .sum. 

The  eggs  produced  amounted  to  5S,O4n,810  dozens,  tins  being  an 
increa.se  over  ISSO  of  25,574,377  dozens.  The  average  value  per  dozen 
of  the  eggs  in  1890  was  7.7  cents.  This  was  the  lowest  average  value 
in  an  J'  State. 

Tlie  rebitivc  position  of  poultry  and  eggs  iimong  the  leading  farm 
products  of  Texas  is  shown  by  the  f<dlowing  statement: 

Cotton $84,332,713 

Com 34,424,871 

AnimalBsold 34..3"i7.265 

Dairy  prcxlticts  (milk,  batter,  and  cheese) !.'),.'>()■(. 878 

Cotton  wed 12,  mW,  5)11 

Animals  slaughtered 11,032.614 

Poultry  and  eggs 9,lt83,.540 

Hay  and  forage 7,2!»4.4.'»0 

Wlicat 7,0.'51,477 
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BUBEAU   OF   ANIMAL    INDUSTRY. 

UTAH. 

Number  of  poultry  on  f  anna  ISSO,  IS'JO,  and  1900. 


Y«M-. 

CHiickens.   Turkeys. 

Geese. 

Ducks. 

Total. 

18tO 

I 

i 
1 

SS2,6ie 

KW).                                 ..  .            

»7»,9i<3           »,2!» 
53t,MS          10.IM9 

1,451 
2,739 

8.655  1 

8,508  1 

SM,ao> 

1900 

a65A,7fi8 

<•  Docs  not  include  fowls  uuder  3  montlis  old. 


Protltictioii  of  egys  lii7n,  1SS:>,  and  1S99. 

Dozens. 

18T9 836,287 

18KU 1,131,071 

\»W 3,387,340 

The  value  of  the  poultry  on  the  farms  of  Utah  in  1900  was  $186,922. 
The  viilue  of  the  poultry  ami  eggs  disixxsed  of  in  189!)  was  $687,131,  of 
which  sum  $4:?4:,(ii8  was  for  eggs  aud  6202,503  was  for  iwultry. 

Eggs  were  produee«l  to  the  amount  of  3,387,340  dozens,  tliis  being 
nil  inerease  over  tlie  previous  census  of  2,256,269  dozens.  The  eggs 
averaged  in  value  12.5  cents  per  dozen. 

All  animal  i»roducts  were  valued  at  *S,25'J,080,  and  jwultry  and  eggs 
formed  8.3  per  cent  of  this  sum. 

Tlie  following  statement  shows  the  relative  rank  of  poultrj*  and  eggs 
among  the  loading  farm  products: 

Hayaiulfora^v... $3,862,820 

Aniiniild  sold 2,6».j,5(U 

Wool 2,5fli<.638 

■WTieat 1,575,064 

Dairy  pro(li-.i.-ts  (lailk.  V-.if.or.  an.I  Lhosst*) 1.522,933 

Pciltry  im.1  eggs 687,131 

Asimals  slar.gateied 659,838 

Oats 053,847 

Potatoes 487,816 


NIKKT££NTH   AlfNUAL   BSPOBT. 

VERMONT. 

Number  of  poultry  on  f  amis  ISSO,  1800,  and  1900. 
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Year 

1 
.Chickens. 

Turkeys. 

Geese. 

Ducks. 

Total. 

1 
11«0 1 

5<i7,8S8 

IMW 

1900 

\        780,278 

1        808,431 

7«,164 
S2,68e 

10,838 
5,187 

13,047 
8,830 

BK5,3!7 
084.3,  US 

oDoes  not  inclnde  fowls  under  3  months  old. 

Prodtietion  of  eggs  187!),  1889,  arid  1899. 

Dozens. 

1879 3,050,181 

1889 4,515,130 

1899 6,271,880 

The  value  of  poultry  in  1900  was  $421,190,  while  the  value  of  poul- 
try products  ill  1899  was  $1,G49,074.  Of  this  latter  sum,  $959,905  was 
for  eggs  aiul  $080,109  for  poultry. 

The  value  of  all  animal  products  was  $15,400,613,  and  poultry 
products  constituted  10.7  jMir  cent  of  this  amount.  Dairy  products, 
with  a  value  of  $9,;]21,:JS9,  and  aiumaL^  sold,  with  a  value  of  $2,78G,- 
137,  exceeded  the  value  of  poultry  products.  The  animals  slaugh- 
tered were  wortli  §311,320  less  than  the  poultrj'  products. 

The  number  of  eggs  produced  in  1899  was  0,271,880  dozens,  while 
the  iuiml)er  was  4,515,130  dozens  in  1889,  and  3,050,131  dozens  in 
1879.     The  average  price  per  dozen  in  1809  was  13.7  cents. 

In  order  to  show  the  relation  of  poultry  products  to  other  leading 
farm  ijroducts,  the  following  statement  is  shown: 

Hay  and  forage $10,544,825 

Dairy  products  (mUk,  butter,  and  cheese) 9, 321, 889 

Animaksold 2,786,137 

Forest  prodncts 2,108,518 

Poultry  prodncts 1,049,074 

Animals  slaughtered 1, 847, 754 

Potatoes 1,333,730 

Com 1,180,505 
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BUBEAU   OF   ANIMAL  INDUSTET. 
VIRGINIA. 

Number  of  poultry  on  farms  ISSO,  1890,  and  1900. 


Twr. 

Chickens. 

Turkeys. 

Oeeae. 

Ducks. 

Total. 

1880. 

2, 647, 1ST 

ISMl 

6.5^1.200 
4.590.311 

477,  *U 

aw,  era 

218,175 
US,  495 

a»,142 

in.osg 

T.Se8,Ml 

1900 

<i5,04I,<JD 



"Does  not  inclnde  fowls  nnder  3  months  old. 


Production  of  eggs  1S7$,  ISSO,  and  1S99 

Dozens. 

1879 8,950,628 

1889 13,557,571 

1899 25,530,460 

The  ai)parent  decrease  in  the  miinber  of  f«J\vis  in  Vii^inia  during 
the  decade  between  census  reiwrts  is  not  real,  as  may  be  known  by 
reference  to  the  production  of  egjjs,  which  nearly  doubled  during  this 
time.  All  poultry  on  the  farms  in  19(X)  were  worth  $1,886,768,  a  small 
sum  compared  with  the  ijoultry  and  e}?gs  sold  off;  this  was  $3,744,654 
for  poultry  and  *2,83G,899  for  eggs,  a  total  value  of  *6,581,553. 

The  eggs  produced  in  1809  amounted  to  25,550,460  dozens,  while  in 
1SS9  the  amount  was  13,557,751  dozens,  the  increase  being  11,892,889 
dozens.  The  eggs  of  1800  were  worth  an  average  of  11.1  cents  per 
down. 

All  proilucts  of  animal  origin  were  valued  at  $27,846,803,  of  which 
poultry  and  eggs  formed  23.G  per  cent.  Only  two  items — dairy  prod- 
ucts (*0,909,994)  and  animals  sold  ($7,8(X),124)— outvalued  the  poultry 
and  eggs. 

The  relative  position  oecupie<l  by  this  industry  among  the  leading 
farm  pnxlucts  may  be  seen  by  reference  to  tlie  table  below: 

Corn $16.233, 75« 

Animals  sold 7,800,124 

Hay  and  forage 7. 670, 082 

Tobacco 7, 210. 195 

Dairy  prixlncts  (milk,  Imtter.  and  cheese) 6. 999. 994 

Poultry  and  eggs 6.581,553 

Wheat 6.161,000 

Aniinala  slanghtered 5, 859, 531 

lliaoeUaneoas  vegetables 4,725,160 
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WASHINGTON. 

Number  of  poultry  on  farms  JSSii,  JS'.hi,  and  1900. 


20? 


Year. 

,  ChickeiM. 

Turkeys. 

Oeese. 

Duuko. 

1880 

1 

IBflO 

1900 

779,972 

1    l,lH6,e3» 

17,187 
29,165 

5,847 
64,488 

14,12i 
66,433 

Total. 

147, 129 

817,128 

"1. 356, 716 


"  Does  not  Include  fowls  under  3  months  old. 

Proihiction  of  cgyH  /S70,  /.V.s'.Q,  and  IS'.H). 

DozcnH. 

1879 501,448 

1889. 2,710,520 

1899 7,473,790 

III  19(10  the  poultry  of  Washiugtou  was  valued  at  |s614,838.  Tliis 
sum  was  less  than  one-third  of  the  value  of  the  poultry  and  eggs  pro- 
duced in  1801),  which  was  $2,107,51(5.  Of  this,  $1,259,225  was  for  egg» 
and  $848,201  was  for  i)oultry.  The  two  items  of  dairy  products 
(*3, 810,691)  and  animals  sold  (83,517,053)  among  tlie  animal  products 
exceeded  in  value  the  poultry  and  eggs. 

All  animal  products  in  1889  were  worth  $11,205,345,  and  poultry 
and  eggs  formed  18.(5  per  cent  of  tliis  sum. 

Tlie  production  of  eggs  in  1809  was  7,473,700  dozens,  and  in  1889 
the  amount  was  2,710,520  dozens,  showing  an  increase  for  1800  of 
4,7(53,270  dozens.  The.  average  value  of  the  eggs  was  1(3.0  cents  per 
dozen. 

The  relative  i)ositiou  of  the  poultry  aii<l  egg  industry  in  Washing- 
ton is  shown  in  the  following  statement: 

Wheat $9,028,209 

Hay  and  forage 5,831,088 

Dairy  products  (luilk.butter,  and  cheese) 8,816,691 

Animals  sold 3,517,053 

Poultry  and  eggs 3,107,516 

Oats 1,705,547 

Potatoes 1,312,948 

Barley 1,268,480 

Animals  slaughtered 1,168,802 


14324—03 
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WEST   VIRGINIA. 

Number  of  pmiltry  on  farms  tMftO,  JS90,  and  1900. 


Year. 

Chickeiu. 

Turkeys. 

Oceae. 

Docks. 

TotoL 

vm> 

1,007,1111 

1890 

8,m,MT 
2,756,585 

2U.756 
105,265 

176,723 
U9,e48 

133,942 
58,273 

8, 722,  Mi 

190O 

a8,0G8,Ofl 

nDooe  uot  inclnde  fowls  under  3  months  old. 

Production  of  eggs  187U,  ISA'!),  and  WtiK 

Dozens. 

1879 - 6, 741,898 

1889... 9,919,974 

1899 17,248,400 

Poultry  of  all  ages  in  West  V'irginia  was  worth  $963,805.  The  egg 
product  was  worth  $1,877,675  and  the  poultry  sold  oflE  was  worth 
$1,843,752. 

The  total  value  of  the  animal  products  was  $19,072,790,  and  poultry 
and  oggs  formed  19.5  per  cent  of  this  sum.  Among  the  products  of 
animal  origin,  dairy  products,  valued  at  $5,088,153,  and  animals  sold, 
valued  at  $6,533,034,  were  the  only  ones  which  outvalued  poultry  and 
eggs. 

The  production  of  eggs  in  1899  amounted  to  17,242,400  dozens,  this 
being  an  increa.so  over  1889  of  7,323,426  dozens.  The  eggs  were  worth 
an  average  of  10.9  cents  per  dozen. 

TIic  position  occupied  by  poultry  and  egg.s  among  the  leading  farm 
crops  of  West  Virginia  is  shown  in  the  statement  below : 

Com §7, 698, 335 

AnimaLs  sold 0, 533, 034 

Hay  and  forage .5, 517;  078 

Dairy  products  (milk,  butter,  and  cheese) 5, 088, 153 

Poultry  and  eggs -  3,721,427 

Wheat 3,040,314 

Animals  slaughtered 2,895,032 

Forest  products 2,632,980 

Orchard  fruits 2,155,509 
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WISCONSIN. 

Aium^r  o/jMHtttr;/  on  famix  ISSit,  ISOO,  ntui  ISOO. 
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Tmu-. 

ChickeDS.  .  Turkoys. 

Geeae. 

TuUI. 

JM)    

1 

R,(S6.TSt 

uao 

s,e4ii,fft  j    ai6.s3o 

(!I,(»7,3K        ISS.l!!! 

131,  OHS 
lQa,!Bl 

ai.sm 

tt,BOO 

«,1T3,K12 

neo 

°>, -147,514 

a  Dnm  nnt  Im-tud*  fowl*  wxler  SI  months  oM. 


Prixluction  <>/  fifUM  J.t":),  ISM^.  mid  isnu. 

1879 15,82(1,025 

1889..., 211,390,784 

1808 40,349,r,80 

The  poultry  on  the  farms  of  Wisconsin  in  1899  was  worth  $2,410,7U. 
The  Vttlui*  of  the  poultry  uinl  eggs  disposed  of  was  $S,252,447,  of 
which  4*4, Sol, 020  represented  eggs  and  ^3,308,427  represented  poultry. 
Dairy  products  and  animals  sold  wore  the  only  other  items  of  animal 
origin  which  exc<wded  in  value  ihe  poultry  and  eggs. 

rroducts  of  animal  origin  amonnted  in  value  to  <(09, 303,304,  and 
poultry  and  eggs  ooiwliluted  ll.U  per  cent  of  this  sum. 

The  ogg  production  was  46,240,580  dozens,  being  an  increase  over 
the  previous  census  of  16,858,790  dozens.  The  average  value  per 
dozen  of  the  <'ggs  iiroiiuccil  in  189!)  was  10.5  cents. 

A  comparison  of  the  value  of  some  of  the  leading  farm  crops  of 
Wisconsin  shows  the  position  held  by  poultry  and  eggs: 

Animals  Bold $27,131,010 

Dairj-  prtxlucts  (milk,  butter,  and  cbeeFe) 26, 779, 721 

Hay  and  forage 10,267,700 

Oata 17,031.085 

Com 15,905,823 

Ponltrj- and  eggs 8,853,447 

Forest  prodncta 6,100,083 

Potatoes 6,826,553 

Animals  slaughtered 6,407,114 
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WYOMINO. 

Xumber  iif  inntltrij  on  funiin  IflSO,  IHM,  and  1900. 


Year. 

Chickens. 

Turkeys. 

Geese. 

Ducks. 

TotaL 

IHKil 



1I,1«7 

1890 

78,094 
142,136 

2,441 
8,  (KM 

165 
1.312 

1,7W 
2,45s 

n.ta 

ism) 

'•148,661 

"  Docs  not  include  (owls  under  3  inontlis  old. 


rrixhtctioH  of  eyijn  JS7!),  lS/i!>,  aitd  lS9n. 


1870. 


Dozens. 
30,740 


1889 333,221 

1899 987,570 

The  value  of  all  poultry  in  Wyoming  lu  1000  was  $60,397.  The 
value  of  poultry  product*,  however,  was  much  greater,  being  $24.3,005. 
Of  this  sum,  $lfi3,.')17  was  for  eggs  and  879,488  was  for  poultry. 

This  industry  formed  but  2.8  per  cent  of  the  animal  production, 
owing  to  the  fact  that  Wyoming  is  preeminently  a  stock-growing  State. 

The  eggs  produced  in  1899  amounted  to  937,370  dozens,  an  increase 
over  1889  of  005,349  dozens.  The  average  value  per  dozen  in  1899  was 
17  cents. 

The  position  occupied  by  this  industry  among  the  leading  farm 
crops  of  Wyoming  is  shown  below : 

Wool $4,036,227 

Animals  sold 3,673.124 

Hay  and  forage 2,332,028 


Dairy  products  (inilk,  bntter,  and  chees*'). 

Animals  slaughtered 

Oats 

Poultry  and  eggs 

Wheat 

Potatoes 


431.613 
894,635 
392,630 
343,005 
191, 195 
188,868 
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ALASKA. 

"l-'rom  the  standpoint  of  income  upon  capital  invested,  iwultry 
raising  in  IfiOO  was  relatively  the  most  profitable  branch  of  Alaskan 
agriculture.  The  stock  on  hand  Juno  l,lflOO,  consists  of  1 70  fowls 
valued  at  ij!l06.  Tlie  total  income  was  $539  in  18!)it.  Of  this  sum 
|;{(>0  was  derived  froni  eggs  and  ^\7U  more  from  tlie  sale  of  chickens. 
Eggs  found  a  ready  market  at  an  average  price  of  43  cents  per  dozen, 
while  the  average  amount  received  for  fowlij  was  $1.01  each." 
(Census  Bulletin.) 

HAWAII. 

The  repoi'ts  foj-  tlie  Territory  of  Hawaii  show  the  i>resence  in  I'.XX) 
of  the  following  fowls: 

NumlHsr. 

Chickens 3I,8S8 

TurkejH 4, 072 

Geese tH 

Dncka 21,508 

Total - 38,143 

These  were  valued  at  §38,237.  Tlie  value  of  poultry  and  eggs  dis- 
posed of  was  *()l,o4C  for  the  former  and  $45,257  for  the  latter — a  total 
product  of  $100,803. 

The  value  of  all  animal  products  was  $023,215,  and  poultry  and 
eggs  constituted  17.1  per  cent  of  it.  The  one  item  of  animals  sold 
exceeded  in  value  the  poultry  and  eggs. 

The  eggs  produced  amounted  to  155,710  dozens,  and  they  were 
worth  29  cents  per  dozen. 

Although  products  of  animal  origin  form  but  2.8  per  cent  of  the 
farm  products  of  Hawaii,  it  is  well  to  show  the  rank  held  by  poultry 
and  eggs,  which  is  done  in  the  following  comparative  statement: 

Sugar $18,025,515 

Rice 1,362,051 

Cane  sold 720,481 

Animals  sold 298,476 

Coffee 246,181 

Taro 177,843 

Forest  products 125,094 

Poultry  and  eggs 106,803 


THE  WATEK  CONTENT  OF  CREAMEIU   Bl  TTER." 

By  UiSKKY  E.  Alvord,  C.  E., 
Chuif  iif  the  Dniry  Ditnition,  Burtvm  nf  AuimnI  Induntrj/. 

Since  ereamery  butter — the  protliicL  of  the  factoi'y  system — has 
Itecomc  tlie  loading  grade  in  tlic  markets  of  this  country,  a  belief  has 
arisen  that  it  ordinarily  holds  an  niidiie  portion  of  water.  And 
some  have  thonglif  •Ihut  the  exeess  of  water  was  iner(>asing  in  cream- 
ery butter,  even  lo  tlie  {mint  of  intentional  "loading"  in  exeeptional 
eases.  When  Ureal  Britain  and  (Jermany  recently  established  10  per 
eent  as  the  legal  nia.vinuini  for  water  in  btitler,  it  was  alleged  that  the 
Amerieau  creamery  pro<luct  would  generally  e.xceed  this  standaitl; 
and  when,  under  the  new  law  of  Congi-ess  concerning  "renovated 
butter,"  the  regulations  adopted  tin-  !•!  per  cent  limit,  manufacturers 
of  this  article  claimed  this  to  be  unfair  discrimination,  because  cream- 
ery bnttermight  continue  to  run  Iwyoiid  tliis  limit,  intimating  that 
mich  large  moisture  content  was  usual  in  the  creamery  product.  No 
reliabU'  basis  existed  for  such  allegations  and  suggestions,  and  it 
seemed  desirable  to  ascertain  the  facts  in  this  matter. 

During  the  year  l!ifi2  the  United  States  Department  of  Agriculture 
had  opportunities  which  pennitlcd  sampling  a  large  number  of  i>»<'k- 
ages  of  creamery  butter  of  known  liistory  and  direct  from  the  makers. 
Samples  were  taken  froni  "."JO  different  packages  in  all,  constituting 
what  may  In?  rt^ganled  as  a  thoroughly  representiitive  assortment  of 
creamery  butter  made  in  this  country.  The  butter  wjis  purehiwed  by 
the  DejMirtment  for  this  purpose  and  other  e.xpi'rimenUil  uses.  The 
l)ackages  were  from  400  different  creanieries,  located  in  18  States,  and 
seattereil  pretty  well  over  the  active  dairying  districts  from  Maine  to 
California.  Nearly  half  of  the  butter  was  ma<le  in  August,  a  month 
when  excessive  moisture  is  often  feared,  and  the  remainder  was  pro- 
<lu<'ed  about  e<iually  in  the  nuuiths  of  May,  June,  and  September. 
The  HOi  samples  thus  lakeJi  aiul  snbniitttd  to  careful  chemical  tests 
gave  the  results  shown  by  the  accompanying  table. 

It  is  thus  seen  that  the  moisture  content  in  the  802  samples  exam- 
ined ranged  from  7.2  percent  to  17.0  percent,  with  a  general  average 
of  11. 7H  percent.  Butter  made  in  the  four  mouths  named,  considered 
separately,  did  not  differ  much  in  extremi*9  or  in  .iverages.  Septem- 
ber jjave  the  lowest  average  of  water  content  and  the  least  range. 
The  averages  by  months  were  these:  May,  11. SI  percent;  June,  11.91 
per  cent;  August,  11.7l»  per  cent;  and  September,  11.59  per  cent. 
There  were  only  3  samples  found  to  c(mtain  less  than  8  per  cent  of 
water,  only  1  over  17  per  cent,  an<l  (Hily  !:(  over  10  per  cent.  Nearly 
seven-eighths  of  the  .Hfi2  were  betwi-eu  In  and  li  per  cent,  and  con- 
siderably more  than  half  between  1 1  and  IH  per  cent. 


"  Pabli8be<l  also  oa  Circular  No.  39,  Bureau  of  Anitnii.1  Industry. 
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Summary  of  irater  rontent  in  samplen  of  erenmery  Initter. 
{Biyht  Ititndred  maplas  from  WO  crouneries  in  18  Stetes  of  the  Dnlted  Btatw,  takea  In  VUXL] 


Jmih  in  whloh  the 
butter  was  made. 


Uajr I  UK 

June 119 

LAng:n»t :jrr 

^September 112 

Total ^Im 


IflO 
110 

sn 

140 
MIS 


Water  content. 


i 
I 


Prr 
cm/. 

18.40 

IT.U2 

1R.S9 

15.» 


1T.8 


«j 

f 

g 

3 

^ 

Prr 

ftr 

cent. 

txnt. 

T.ao 

U.H1 

8.19 

11.91 

-.S3 

11  .T» 

s.a) 

11.69 

:.a) 


11.78 


Clneaiflcation  of  samples  hf  irater 
content. 


17 


5.5 


Ao. 
S8 

a5 

US 

48 


VU  267 


ao 


178 


JVo. 

10 
47 
W 


106 


as 


Ifo. 

1 

8 

i 


This  is  regarded  lis  an  unexpectedly  good  showing  for  such  a  largo 
niimlK»r  of  typieal  lots  of  creamory  butler.  Great  wire  was  taken  in 
th<^  suui[)lin;;,  tlit^  ticatnient  of  tlie  .sarnitle.s,  and  the  work  of  making 
the  nioist.uro  determinations,  with  painstaking  cross  tests  for  verifica- 
tion nt  different  points;  so  that  tlie  results  are  deenieil  reliable.  A 
considerable  uuinhiT  of  SHnipli's(not  simwn  by  ihe  table)  wei"e  rejected 
because  of  accith-nts  and  manifest  faults,  and  several  records  of 
determinations  made  were  also  omitted  for  like  reiusons.  Yet  per- 
feeli()n  is  not  elaimetl,  and  if  error  exists  at  all  it  is  doubl.le.ss  in  giv- 
ing tigiirea  fur  water  ct)ntpnt  rather  l)^low  the  aetnal  facts  than  above 
them.  The  samples  were  all  taken  from  tubs  smallei'  than  usual  in 
commerce,  holding  -0  pounds  eaeii  instead  of  GO.  It  is  bai-elj-  possible 
that  the  bntter  thus  jjacked  would  lo.se  a  little  more  of  its  moisture 
than  in  larger  packages,  and  yet  experimental  comparisons  fail  to 
support  this  suggestion.  On  the  whole,  this  series  of  trials,  tlie  most 
I  extensive  on  record  in  this  country,  seems  to  justify  the  statement 
that,  during  the  greatest  producing  half  of  the  year,  Aineriwin 
creamery  butter  Inis  an  average  water  content  not  exceeding  12  p<!r 
cent.  This  fact  ought  to  l>e  satisfactory  t<i  iinxlticers  anil  reassuring 
to  purchasers  and  cunsumers. 

Several  interesting  items  have  lieen  derived  from  the  reconls  inci- 
dental to  the  work  deseribe<l.  All  of  this  butter  was  examined  by  an 
exjiert  judge  an<l  scored  or  marked  for  quality  on  a  scale  of  points, 
about  the  time  the  samples  were  taken  for  examination.  All  packages 
marked  !i.5  points  or  over  were  considered  exceptionally  line,  and  all 
niai-ked  Hj  or  lower  were  the  poorest  lots,  although  very  fair  butt«r. 
Twenty  samples  of  butter,  taken  from  one  tub  in  each  of  the  four 
months  from  the  five  creameries  averaging  the  highest  scores,  all 
above  U5  points,  had  an  average  water  content  for  the  lot  of  11.0.3  per 
cent;  the  best  of  all,  11.53  per  cent.     These  five  creameries  were  in 
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Minnesota  and  Wisconsin.  Five  of  the  poorest  lots,  taken  for  com- 
parison, gave  an  average  of  10. 0  per  cent  of  wat<»r.  These  were  from 
four  other  States. 

The  samples  witli  exceptionally  low  water  content  were  from  butter 
made  in  August,  May,  and  June,  the  liighest  in  June  and  August. 
The  very  lowest  was  May  butter  and  the  very  highest  June  butter. 

In  the  Si'ptembei-  butter  the  scorer,  an  experienced  and  most  com- 
l)etent  ju<lge,  marked  eight  tubs  as  showing  too  much  moisture  (cora- 
niercially).  Samples  from  these  averaged  I'i.O?  per  cent  of  water. 
Two  packages  marked  "full  of  water"  had  10.77  and  11.45  per  cent 
(average  11.11),  and  two  marked  "worked  too  dry"  had  11.25  and 
13.30  per  cent  (average  12. 27).  These  results  show  the  impossibility  of 
forming  any  accurate  oi)inion  as  to  actual  water  content  of  buttorfrom 
its  appearance  alone,  even  when  elo.sely  examined  by  a  keen  observer. 

By  way  of  comparison,  the  following  data  are  quoted  as  among  the 
most  reliable  which  are  avaihible: 

Canailifiii  hutfer. — During  the  months  of  July  and  August,  1902, 
olUcials  of  the  C'anadian  department  of  agriculture  collected  samples 
from  105  lots  of  creamery  butter,  representing  the  product  of  five  dif- 
ferent i)rovinces  of  the  Dominion.  The  water  content  of  these  was 
determined  with  the  following^ results:  Minimum,  7.94  percent;  maxi- 
mum, 10.77  per  (;ent;  average  of  105  Siimples,  12.31  per  cent.  These 
were  classified  thus: 

Btftweeii    7  anil    S  jjit  cent 1  lot. 

Between    8  and    !)  per  cent 1  lot. 

B(>tw(H"n    9  aiwl  1(1  per  cent ...       4  lots. 

Between  10  and  1 1  i)er  cent 15  lots. 

Between  1 1  and  1 0  per  cent 24  lots. 

Between  I'i  and  1 :( jier  cent 'Hi  lots. 

Birtween  1  -i  and  1 4  per  cent ! 24  lots. 

Between  t4  and  1  ■1  per  cent 10  lots. 

Between  1 5  and  1  (!  per  cent       2  lots. 

Between  1(1  and  IT  per  cent 1  lot. 

Total  lots 105 

J)(Hiix}i  bilUt  r  (from  ollicial  reports  of  butter  on  the  Knglish  mar- 
kets).— 2,001  summer  samples,  average  14.03  p<'r  cent;  1,9.30  winter 
sami)les,  average  14.41  per  cejit;  average  of  f^, 314  samples,  13.97  per 
cent  of  water. 

Sn-edifili  i-rciniicrirH. — s,34o  samples;  average  l.'i.57  per  cent  of  water. 

Aincrii-iui  craitiicnj  hiilffr  (s(>lected  from  experimental  exports  by 
irniled  States  Department  of  Agriculture.  iy!»7-1890). — 04  samples; 
average,  1 1.03  jier  cent. 

All  fomilri'  s  (I).  Martiuy).  — 17,332  samples;  average,  13.55  percent 
of  water. 

Tlie  in<iuiry  into  the  water  content  of  <  reamery  butter,  as  above 
desf'ribed,  was  conducted  during  tlie  year  l'.t02  under  the  supervision  of 
tlie  Dairy  Division,  Hureauof  Aninml  Industry.  Tlie  analytical  work 
was  mainl\'  done  bj'  the  daii-y  laboratory  of  the  Bureau  of  Chemistry. 


THE   DURATION    OF   THK  LIFE    OF   THE   TUBERCLE 
BAflLLUS  IX  CHEESE. 

By  F.  C  Hakrisi>.v, 
Ayrieiiltiiral  Citlliyi'.,  Oiiclph,  Ontario. 

Introdci-TORY. — An  Amcrioait  shiileiit,  engage<1  in  advanced  liuctt^riolojfical  ' 
■work  in  Enropn,  in  the  year  1900,  inado  an  original  iuvebtigation  as  tu  the  life  ui 
the  gernis  of  tnbercnlosi.s  when  fiiniid  in  cheese.  Circnmstances  caustnl  the  stndy 
to  be  mainly  with  the  standard  variety  (if  cheese  in  Switzerland,  which  is  known 
in  the  Uniteil  States  luuler  the  names  Emiuenthal,  Grtiyere.  and  Switzer-kiise. 
The  wnrk  attracted  much  favorable  cdmmciit  by  bactoriologista  of  foremost  rank  | 
in  Enroi><),  who  accepted  tin'  resnlts  as  Iteyund  con'trnver-^y. 

The  record  l>eing  pnlilished  in  German  only,  the  author  kindly  made  an  English 
translation  at  my  re«inest.  Then,  upon  the  suggestion  of  a  possible  doubt  as  to 
the  applicability  of  his  first  conclusions  to  the  Cheddar,  or  standard  American, 
variety  of  factory  cheese,  Professor  Uarrison  repeated  his  exiierimeuts.  after  his 
retnm  home,  under  more  satisfactory  ofinditions.  Hi.s  original  results  were  veri-  ' 
fied.  as  .shown  in  the  rejmrt  which  follows. 

Although  in  portions  of  tlie  report  describing  details  of  protTedure  the  author  I 
uses  the  technical  terms  of  an  ex^wrimenter  in  bacteriology,  all  parts  which  are 
of  popular  interest  are  given  in  language  free  from  such  terms.     Tlic  methods 
followed  were  those  usual  in  such  work.     Virnleul  disea.-m  germs  of  the  kind  to 
be  studied  were  separated,  identified,  and  cultivated  by  themselves.     Cheese  was 
specially  made  into  which  these  living  germs  of  disease  were  inlroduce<l.     Par-  ' 
tides  of  the  infected  material  were  taken  at  diffei-ent  dates,  as  the  cheese  increased 
in  age  and  nujtarity.  and  inj<irte<l  into  tlie  \t\o»A  or  tissues  of  small   animals. 
Guinea  pigs  were  used  in  lhe.>.e  experiments.     The  animals  were  then  watched, 
tested,  and  examined,  to  note  the  results  and  determine  when  and  to  what  extent 
the  disease  of  tuberculosis  was  thus  transmitted  to  them  through  the  mediimi  of  ' 
the  cheese. 

Evidence  is  tlnis  presented  which  appears  to  demonstrate  that  if  milk  contain- 
ing germs  of  the  much-dreaded  disease  of  bovine  tulierculi  >8is  is  maile  int'  i  cheese 
by  the  methmls  most  common  in  this  country  and  the  living  bacillus  thus  Icxlged 
in  the  cheese,  these  germs  will  all  die  and  become  harmless  by  the  time  the  ■ 
cheese  is  properly  ripened  and  ready  for  use  as  food.  In  other  words,  this  inves- 
tigation shows  that  there  is  no  danger  of  taking  the  living  germs  of  cousnmptioii 
into  the  human  sy.stem  by  eating  well-cured  cheese  of  the  common  kind.  It  is 
important  to  nute  that  the  dieese  should  lie  at  least  thret>  months  old  and  prefer- 
ably four.  Tlie  sjime  degree  of  safety  does  not  ajiply  in  case  of  younger  and 
immature  cheese,  which  seems  to  Ije  growing  in  favor  in  some  sectifins.  This 
niTords  an  additional  argument  for  placing  uikui  every  cheese  the  date  when  made. 
It  is  an  excellent  i-nstom.  already  practiced  by  many  good  makers. 

The  result  of  Professor  Harrison's  work  is  of  great  interest  and  importJince  to 
all  consumers  of  cheese,  as  well  as  to  dealers  and  manufacturers.  By  the  courtesy 
of  the  author  the  rect>n1  is  now  first  printed  in  English  and  desci-ves  to  Ix'  widely 
disseminated. 
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Tliis  publication  being  intendcil  to  give  on  account  of  the  work  and  its  results 
for  Kenoral  information,  tunoh  of  the  detail  of  original  record  which  would  Ijelong 
to  a  strictly  iKientific  report  upon  sudinti  investigation  has  been  oniittwl  as  bting 
needless  here. 

Hknky  E.  Ai.vord, 

Chief  of  Dairii  Division. 
WASHlNOTOiV,  D.  C,  March,  lOOH, 


BJBFOBT   OF   PBOFESSOB   HARBISON'S    OBIGINAL   EXPEBIMENTS 

IN  SWITZEBLAND. 

[TrmnslatiMl  fri>m  the  Upnnnn  by  thu  iiutbr/r] 

Pathogenic  goniis,  us  a  rulo,  liuvc  but  .sli;clit  vitality  in  i-lu'i'sc,  hut 
iif  lliose  whifli  may  bo  present  the  luberole  bai'iUns  seems  to  Ihj  the 
Diost  resilient.  Tlie  large  jwrcentiige  of  tubefculous  dairy  cattle  in 
Enrojie  and  oven  in  newor  ooiintrios  makes  it  important  to  inquire  as 
to  the  length  of  life  of  the  tuberele  bacillus  in  cheese,  how  often  and 
in  what  numbers  it  may  bo  present;  what  danger  there  is  to  the  indi- 
vidual who  may  eat  cheese  containing  the  germ,  and  whetlier  thft 
l)y-pro<luct,s  from  the  mannfa<'tur«>  of  .».u<'h  ch«MJSe  are  dangerous  t<» 
animals  fe<l  npon  them. 


I 


PREVIOr.S   IXVESTR!ATI«>NS   I.f  THE   BAME   GENERAL   FIELD. 

If  we  accept  the  conclusions  of  llabinowitcli  and  Klemporer,'"  wo 
must  be  prepared  to  acknowledge  (hat,  not  only  the  milk  of  cows 
having  either  ttibercle  in  the  udder  or  advanced  generalizeil  tuht^rcu- 
losis  is  dangerou.H,  but.  also  the  milk  of  cows  which  exhibit  no  clinical 
symptoms  of  the  <lisease,  but  give  the  tuberculin  reaction.  If  these 
results  are  accepted,  a  considerable  incre^i^se  must  be  recognized  in 
the  percentage  of  tuberculous  cattle  whoso  milk  will  be  regarded  as 
dangerous  or  treated  as  suspicious. 

Galtier,'*  in  1887,  examined  clieese  and  whey  to  ascert.iiu  what 
risk  of  contracting  tut>erculosis  man  and  animals  ran  from  eating 
these  products.  The  experiments  wer(>  iiiiide  with  nornml  milk 
tuljerculo.sed  by  Ihe  addilioii  of  morbiil  material  taken  from  diseased 
phthisical  cows  killed  in  the  nbattoire  or  from  rabbits  wbicli  had 
died  from  tuberculosis  induce<l  by  injection.  The  milk  was  coagu- 
lated by  the  addition  of  rennet,  and  with  !li(«  cheese  and  whey  tlius 
obtained  attempts  were  made  to  juseerLaiu  the  facta  as  to  the  trans- 
mission of  tuberculosis.  Unfortunately,  (iaitier  does  not  stAte 
whether  the  curd  was  pre.s.sed  and  made  into  hard  cheese  or  was  left 
without  pressure  as  soft  cheese.  The  inoculations  were  made  into 
guinea  pigs  (iutraperitoneally)  and  into  rabbits  (intrnveuonsly).     The 


»  For  bibliographic  references,  see  i»age  233. 
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particles  of  cheese  were  triturated  in  sterilized  water,  and  the  luinid 
part  of  the  mixture,  separated  by  cleeant.-ition  or  liltration,  was  used 
for  tlie  inoculations.  Tlie  wliej'  was  also  filtered  before  eaeh  inocu- 
lation, and  in  this  manner  the  animals  were  inoculated  with  cheese 
and  wliey  of  the  ago  of  5,  10,  15,  20,  and  30  days,  etc.  Some  of  the 
attempts  did  not  furnish  positive  results;  luit  the  number  of  cases  of 
undeniable  transmission  was  large  enough  to  establish  the  jircser- 
vation  of  tulierele  germs  and  of  the  noxious  character  of  the  products 
of  the  milk  which  eunlained  them,  (ialtier  oljtained  "generalized 
tuberculosis"  from  cheese  not  salte<l  and  salted,  5, 10,  and  15  days  old, 
and  from  some  which  was  even  '2  monllis  and  todays  old.  In  .several 
cxperiAients,  the  disease  was  found  in  only  one-half  or  one-thinl  of 
the  subjects  inoculated;  and  in  other  e.vperlments,  which  were  not  the 
most  numerous,  the  results  were  uegative  in  animals  inoculated  with 
cheese  2  months  <dd  and  even  only  15  days  old. 

The  whey,  separated  from  rUee(<e  .j,  10,  itntl  15  days  VieCure,  aKitateal  ouil  lUterid 
liefi>rt<  inix'nlatioii,  invariably  gave  tnlwrcnlosis  to  guinea  yigs,  which,  hnwovsr, 
resistwl  the  inocnlation  of  this  prcxlnct  made  in  doKcs  of  3  c.  c. 

Like  resnlts  were  obtained  with  mblrits.  Whey  ?  days  old  prodnci'd  innmner- 
aWe  iiibercle  lesiims  in  the  rabbits  inoeulated:  and  the  sami-  prt^lnct.  kept  for  0 
and  10  days,  eijnally  jirodiiced  the  diseoite.  but  in  a  sluwer  and  milder  form. 

Finally,  cheese  ■"»,  '.).  10,  and  20  days  oUl.pr<Mlneed  authentic  tnliennilosis  in  rali- 
bit!<,  from  wliicii  the  germ  waa  subiwrineutly  cultivated  on  artificial  media  and 
tramsmitted  to  other  animals. 

From  these  experiments  Galtier  concludes  that  cojigulated  milk, 
fresh  cheese,  and  salted  cheese,  made  from  the  milk  of  tuberculous 
cows,  may  inlV'rt  nian;  that  the  by-product*  from  such  milk  fed  to 
swine  and  farmyard  fowls  may  infect  these  animals;  atul  that  it  is 
not  irraticuml  to  conclude  that  a  certain  nuiulj«>r  of  the  eaw^s  of  chicken 
and  swine  tuberculosis  are  due  to  this  caus<;. 

Ueim^iu  1889  also  gavt*  attention  to  this  subject,  lie  u.sed  cul- 
tures of  tulx-rcln  bacilli  grown  ujwn  shci'p's  blood  scrum.  In  curd 
which  was  mi.\e<l  with  tubercle  bacilli  he  found  living  germs  on  the 
second  day  (using  guinea  pigs,  injected  iutraperitonwiUy)  witli  wat*ir- 
suspeuded  particles  of  tin-  ciu'd,  hut  noiu'  afl<'r  14  ilays. 

In  <'urtl  prepared  from  milk  to  wliich  tubercle  bacilli  had  been 
added,  germs  were  found,  even  after  14  days,  but  none  after  4  weeks; 
and  also  in  the  whey  obtaimil  at  the  same  time,  the  b.^vr-illi  were  found 
alive  after  It  tlays. 

As  may  be  noted,  those  results  of  tialtier's  and  Ilcim's  ditfer  cou- 
sideraldy,  the  difference  being  accounte<l  for  in  part  by  the  ililTercnt 
metluKls  of  (experiment;  ami  for  this  reason,  as  well  as  others,  it 
seemed  advi.sable  to  make  some  further  investigation  as  to  the  dura- 
tion of  the  life  of  the  tul>ercle  bacillus  in  cheese. 
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DESCRIPTIOX    OF   METHODS   EMPLOYED   IN  SAVITZERLAND. 

While  studying  at  Borne,  a  series  of  experiments  was  planned  and 
oonduet<Ml  as  follows: 

CnUiire.s  iiserl. — 'J'ho  growth  from  five  potato-tulie  cultures,  4  weeks 
old,  was  scraped  off  and  triturated  in  a  sterile  mortar  with  0  per  cent 
glycerin.  To  this  mass  was  added  the  surface  growth  of  tubercle 
bacilli  from  125  c.  c.  of  glycerin  bouillon.  The  whole  quantity  was 
ground  up  as  finely  as  possible  and  sterilized  water  (about  200  c.  c.) 
added. 

Manufacture  of  the  cheese. — Two  cheeses  were  made  in  separate 
vessels  and  by  somewhat  different  methods,  10  liters,  or  about  22 
pounds,  of  milk  having  Ix^eu  used  for  each.  It  Avas  intended  that 
tliese  cheeses  should,  respectivelj",  resemble  as  nearly  as  possible  the 
Swiss  Emmenthal  and  American  Cheddar  varieties.  Both  lots  of  milk 
were  heated  to  35"  C.  (05.  F.),  a  portion  of  the  tulwrculous  emulsion 
was  added  to  each,  and  the  mixture  was  thoroughly  stirred.  One-fifth 
of  one  of  Hansen's  rennet  tablets,  dissolved  in  water,  was  used  for  each 
cheese.  Five  minutes  after  the  addition  of  the  rennet,  more  of  the 
tubercle  emulsion  was  added,  and  again  after  fifteen  minutes.  The 
samo  amount  was  used  for  each  cheese. 

The  milk  had  completelj'  set  in  thirty-three  minutes,  and  the 
curd  was  then  cut  and  stirred  with  a  wire  stirrer  and  left  for  t-en 
minutes.  At  the  expiration  of  this  time,  cheese  "A"  was  heated  to 
55°  to.'iO"  C,  and  kept  constantly  stirred  for  tiiirty  minutes  at  this 
temi)eraturo,  thus  following  the  practice  iisual  in  making  Emmen- 
thaler  cheese.  At  the  end  of  this  time,  the  curd  was  transferred  to  a 
suitable  mold,  and  a  5-kilogram  weight  (11  pounds)  placed  upon  it. 
('h<'es('  "1>"  was  kept  stirred  for  two  hours  at  a  temperature  of ^6°  to 
;3S"  ('.  (1)7  1()  1(10°  F.);  this  was  in  accordance  with  the  Cheddar 
cheese  method,  in  which  tlie  temiuM-ature  does  not  rise  above  37°  C. 
(or  above  Oi< '  F.).  On  account  of  lack  of  the  necessnrj-  apparatus, 
other  processes  usual  in  making  Cheddar  du'esc^  were  not  followed. 
The  curd  of  this  cheese  (B)  was  also  transferred  to  a  mold  and  a  5-kilo- 
graiii  weight  placed  upon  it.  After  four  hours,  the  weight  was 
increased  to  H  kilograms  (17^  pounds)  on  each  cheese.  The  following 
day  the  clie<'se  was  turned,  an  operation  which  was  twice  repeated. 
On  the  second  day  they  were  r<'moved  from  the  molds,  and  salt  was 
nilibed  all  ovei  them,  a  thin  layer  being  left  on  the  top.  The  cheeses 
were  kept  at  a  temperature  of  about  o'  C.  (41'  F.)  for  a  week,  being 
rubbed  witli  salt  and  turned  every  day;  at  the  end  of  about  10  days 
they  were  removed  to  an  empty  chest  in  which  the  temperature  was 
bet  ween  1 2  and  I  s"  C.  (n.'i"  to  05"  F. ).  The  cheeses  were  kept  free  from 
mold  hy  washing  them  every  second  or  third  day  with  strong  brine 
for  four  weeks,  after  which  they  were  washed  only  once  a  week. 

AiHounl  of  i-Jietse  iisefl  for  iiijeclion. — A  plug  of  cheese  was  ivmoved 
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witli  a  sterile  cork  borer,  and  a  varying  quantity,  drawn  from  the 
center  of  the  cheese,  was  transferred  to  a  sterile  mortar.  This  por- 
tion was  thoroughly  triturated  with  sterile  distilled  water  or  bouillon, 
and  the  remainder  of  the  plug  was  replaced  in  the  (cheese. 

Injections. — Guinea  pigs  were  used  as  test  animals,  and  the  injec- 
tions were  made  subcutaneously  near  the  inguinal  region.  The  first 
inoculation  w^as  very  difficult,  as  the  needle  of  the  syringe,  although 
large,  became  blocked  by  particles  of  curd.  For  subsequent  injec- 
tions Iho  following  technique  was  used,  which  gave  good  satisfaction: 
The  animal  was  fastened  to  a  di.ssccting  board,  and  the  hair  was 
closely  clipped  over  the  inner  portion  of  the  thigh.  This  part  was  then 
washed  witli  corrosive  sublimate,  after  which  a  small  hole  was  made  in 
the  skin  Avith  a  large  needle,  and  the  end  of  a  glass  pipette  (freshly 
made  for  each  inoculation  and  consequently  sterile)  filled  Avith  the 
emulsion  was  introduced  and  the  contents  blown  in.  A  pair  of  pres- 
sure forceps,  immediately  applied  to  the  small  hole  and  held  for  a  few 
minutes,  closed  the  orifice  and  prevented  the  escape  of  the  emulsion. 

The  average  weight  of  the  guinea  pigs  used  in  the  exi)eriment  Avas 
500  grams,  or  about  18  ounces. 

Ohserfufio7i!i  of  (he  animals  during  life. — The  animals  were  Aveighed 
and  examined  every  week;  and  the  presence  of  tuberci|losis  Avas  t)ften 
indicated  by  the  swelling  of  the  inguinal  glands  and  by  a  gradual  loss 
of  Aveight.  At  the  end  of  si.x  Aveeks  or  longer,  .1  c.  c.  of  tuberculin 
was  injected,  and  in  animals  badly  affected  death  usually  followed  in 
twenty- four  hours;  but  in  animals  slightly  diseased  there  was  a 
umrked  ri.se  of  temperature,  oft<.>n  more  than  2°  C.  In  fact,  the  smaller 
the  amount  of  tubercle  i)resent,  the  more  intense  was  the  reaction. 
The  same  do.se  of  tuberculin  Avas  often  injected  into  healthy  animals, 
but  in  no  case  did  the  temperature  rise  0.4°  C.  above  the  normal. 

Postmortem. — The  postmortem  examinations  were  made  shortly 
after  death,  and  animals  not  killed  by  the  tuberculin  injection  were 
chloroformed  and  promptly  examined.  The  presence  of  all  lesions 
was  noted.  At  least  three  ijreparations  were  made  from  diseased 
glands  and  organs,  and  these  were  stained  by  the  Ziei  Neelsen  method. 
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If  wc  exaniine  Tables  I  and  II  we  notice,  almost  at  tlie  first  inspec- 
tion, the  differonco  in  the  vitality  of  the  germs  of  tuberculosis  taken 
from  the  different  cheeses.  For  instance,  in  the  ease  of  guinea  pigs 
inoculated  with  Emnicnthaler  cheese  li  days  old,  the  tuberculin  reac- 
tion was  high,  the  animals  did  not  succumb  to  the  injection,  and  the 
post-mortem  revealed  less  disease  than  was  present  in  animals 
injected  witli  Cheddar  cheese  40  days  old;  and,  compared  directly 
with  the  animals  injected  with  the  latter  cheese  of  the  same  age, 
naraelj",  14  days,  the  difference  was  still  more  marked,  the  guinea  pig 
dying  naturally  of  the  disease,  and  the  other  dying  from  the  inocula- 
tion with  tuberculin.  Like  results  may  be  noticed  from  all  the  suc- 
ceeding inoculations. 

OBSERVATIONS   UPON   THE    KESl'LTS. 

The  tubercle  bacilli  in  Kmmenthaler  cheese  were  all  dead  when  the 
cheese  was  iMJtween  Xi  and  40  days  old,  for  we  find  that  the  animals 
injected  with  .'J.'J-daj's-old  cheese,  although  they  gave  a  tuberculin 
reaction  of  2°  C.  and  over,  showed  no  signs  of  the  disease  at  the  post- 
mortem, and  both  had  gained  considerably  In  weight.  Cases  similar 
to  this  have  been  noticed  in  tuberculin-tested  cattle.  Probably,  if 
the  inguinal  glands  from  these  aninials  had  been  transferred  to  other 
guinea  pigs,  the  disease  might  have  established  itself  in  the  reinjected 
animals.  The  animals  subsequently  injected  (40  days,  47  days,  etc.) 
were  all  free  from  tubercle  and  gave  no  marked  tulwrculin  reaction. 
Two  animals,  however,  died  from  other  causes. 

The  tubenrle  l)acilli  in  the  Cheddar-infected  chees<.'  were  more  long- 
lived,  as  they  continued  capable  of  causing  <liseaso  up  to  104-days-old 
cheese,  at  whicli  time  one  guinea  pig  had  a  very  slight  infection  and 
the  other  was  «iuite  free  from  tubercle.  Hy  a  mistake  the  guinea  pigs 
infected  from  cheese  111  and  113  days  old,  respe<ttively,  were  kille<l 
for  other  work  about  a  mouth  after  injection.  They  were  all  per- 
fectly healthy;  but  as  theyha<l  not  been  tested  for  tuberculin,  and  as 
suflicient  time  ha<l  not  been  given  for  tubercle  bacilli  to  establish 
thom.selvcs,  they  are  not  included  in  Table  II.  One  niay,  however, 
safely  conclude  that  the  vitality  of  tubercle  bacilli  in  this  cheese  did 
not  much,  if  an^',  exceed  104  dajs. 

■^I'lie  great  difference  in  the  duration  of  life  of  the  germs  in  the  two 
cheeses — about  7ti  days — can  be  ascribed  only  to  the  difference  in  the 
method  of  manufacture.  The  heat  use<l  in  making  the  Kmmenthaler 
(theese  (from  .")0  to  .")4  C.)  anil  the  length  of  tim<'  the  curds  are  kept 
at  this  temperature  evidi-ntly  causes  the  death  of  the  weaker  tubercle 
bacilli  and  the  enfei-lileiuent  of  llie  more  i-esistant.  The  whey  from 
this  elieese  was  also  less  virulent.  Guinea  pigs  inocuilated  with  it  did 
not  (lie  after  the  Inbereulin  inoculation,  and  the  ])osl-mort-<'m  showed 
less  diseas(>  than  in  those  animals  inoculated  with  the  .><ame  quantity 
of  wliev  from  tlie  Che<ldar  chees<'. 
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The  guinea  ings  inoculated  with  cheese  (both  kinds)  7  diiys  old  nil 
died  two  days  afti-r  inoculation,  nnd  fi-oni  these  animals  the  biieillns 
of  nialigniint  ejleiiia,  as  well  as  BaciUtifi  cull  and  B.  aliiiihiiln-itllna-s, 
were  isolated.     I  ean  not  believe  that  the  presence  of  these  germs  wasj 
dne  to  an  aceideulal  iutVetion,  an  exceptional  pi-ecantions  w<'re  taken 
to  avoi<l  sncli  «'omplioations.     At  the  same  time  it  is  remarkable  that 
subsequent  inoeulations  did  not   show  the  presence  of  the  bacillus  of  i 
nialigimnt  udenia,  which,  on  account  of  the  resistant  nature  of  its] 
spores,  one  would  expect  to  survive  in  the  cheese  for  some  time- 
Weigniann  has  found  and  cultivated  from  cheese  bacilli  similar  in] 
morphological  character. 

The  tuberculin  reactions  which  served  incidentally  for  measurinjjj 
the  streuKth  of  tin<  luberculin  used  have  lx>en  already  monlioned, 
and  the  results  obtained  fully  confirm  those  given  by  Donilz.  They 
also  sei-ved,  apart  from  the  post-mortem,  to  give  some  idea  of  the! 
extent  of  the  di.sease  in  liie  guinea  jiigs,  (he  amount  of  the  diseai^ej 
usually  being  in  inverse  ratio  to  the  amount  of  the  reaction.  Refer-| 
ence  and  corapaiisnn  of  Tables  I  and  II  will  show  this  very  strikingly. 


COXCI.USION3  FROM  THE  ORIGINAL  EXPERIMENTS  IN  SWITZERLAXH. 

From  these  results  we  arc  safe  in  concluding  that  hard  cheese — esp<?- 
cially  Euimentlialer — is  quite  safe  for  human  food  so  far  as  tubercu- 
losis is  concerned.  Both  Cheddar  and  Emrnenthaler  are  stddom  eaten 
until  they  are  4  months  old  oi'  more;  at  this  age  all  tubei-cle  bacilli 
which  they  may  have  contained  will  lie  dead.  We  slionld  also  r<Mnem- 
ber  that  the  number  of  tubercle  bacilli  likely  to  be  present  in  choe.so 
as  commonlj'  made  is  very  small,  and  that  in  all  probability  Ihoso 
will  die  sooner  than  bacilli  jiut  into  eliee.se  in  the  coui"s<' of  exi)cri- 
ments  like  these.  Besides  this,  tlie  origiiuil  number  of  such  genus  in 
niilk«vill  be  reduced  by  being  carried  olT  in  the  whey. 

From  the  experimental  data  it  would  seem  advisable  to  use  the  luilk 
of  tulierculouscows,  segregated  according  to  Bang's  system,  for  niak- 
iug  cheese  rather  than  butter — that  is,  on  the  assumption  that  the 
latter  is  made  without  jiroper  pasteurizatiim  of  milk  or  cream.  The 
wliej'  from  such  milk  should  be  heated  t-o  So  (.'.  (1S.t°  F.),  which  would 
not  only  kill  any  tubercle  bacilli  that  might  be  present,  but  woidd 
also  have  other  excellent  economic  results. 


EXPERIMENTS   WITH    WHEY,  AND   C<1MMENTS. 


The  experiments  with  llie  whey  from  cheeses  A  au<(  B  were  only  to 
find  out  if  the  tubercle  bacilli  in  milk  were  present  in  nundiei-s  in  the 
whey  and  if  they  could  live  therein  for  4S  houi-s,  as  this  is  about  the 
limit  of  time  that  whey  is  kept.  As  has  already  been  i'<'marketl,  (he 
whi'N'  from  (lie  Cheddar  <-heese  (15)  was  more  \  irnleiil   (ban  thai  froui 
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the  Enimontlialf'r  (A),  hut  the  lal ter  was  also  infectious.  Ostert-ag* 
has  noted  that  intestinal  tnbi'fculosis  ia  sometimes  caused  by  feed- 
ing separator  slimo  to  piys;  Galtier  has  also  remarked  on  the  prolm- 
liilify  of  swine  and  jioultrj' l»eeoming  infected  with  tuhercle  by  eating 
th<f  by-products  of  milk;  and,  in  my  opinion,  tliis  phjise  of  the  ques- 
tion is  even  more  important  than  the  human  side.  At  present,  outside , 
of  Denmark,  verj'  little  whey  is  pastetjrized,  or  rather  heated  Ut  S5^ 
C;  and  when  we  consider  the  small  cost  of  the  operation  (jus  exhaust 
steam  may  be  used  for  the  purpose)  and  the  benefits  to  be  derived 
from  it,  we  wonder  why  it  is  not  (ione  more  frcf^uently.  In  America 
cheese  makers  look  upon  the  contaniiuation  of  milk  cans  by  unpas- 
teurized whey  as  one  of  the  principal  sources  of  the  many  troubles 
met  with  in  making  cheese  during  the  summer  months.  So  we  have 
a  threefold  benefit  from  heating  whey  to  8.5"  C. :  (I)  Destruction  of 
tubercle  and  other  pathogenic  bacteria;  (2)  l»etter  keeping  of  the  whpy 
itself;  (.'{)  the  removal  of  a  proUflc  .source  of  bacterial  eontaminatiun 
of  milk  cans. 

Denmark'  recognizes  the  danger  of  the  by-products  of  milk  and 
has  enacted  a  law  which  makes  compulsory  the  heating  of  all  such  pitxi- 
ucts  (whey,  skim  milk,  and  buttermilk)  to  at  least  85"  C.  (185°  V.). 


TRIALS   WITH    (KEAM    CHEESE,    AND   RESULTS. 


As  will  be  noticed  in  Ihe  tables,  a  few  trials  were  also  made  with 
cream  cheese.  The  samples  of  this  variety  were  bmight  on  the  open 
market  in  Berne,  and  llieageof  some  of  them  was  not  known;  but  they 
all  appeared  to  be  only  a  few  days  old.  Too  few  samples  were  exam- 
ined to  warrant  the  drawing  of  general  conclusions  from  the  e.xperi- 
ments.  Th<>  amount  of  cheese  injected  was  rather  large;  and  we 
must  remember  that  a  larger  proportion  of  tubercle  bacilli  is  found  in 
cream  and  in  milk  sediment  than  in  the  milk.  Even  in  the  sepitrator 
iriany  bacilli  are  thrown  out  with  the  creiuii.  So  we  may  expect  that 
a  hirger  number  will  be  found  in  cream  cheese  than  in  ordinary-  hard 
cheese.  Of  the  five  samples  examined,  three  were  found  to  contain 
tubercle  bacilli — one  chw.se  evidently  containinglarge  numbers,  if  we 
can  judge  from  the  amount  of  infection.  (.See  guinea  pig  No.  1,  Ta1>le 
IV).     The  others  were  only  slightly  infected. 

There  is  evidentlj-,  then,  somedaiiger  to  be  apprehended  from  cheese 
of  this  kind — just  how  much  can  not  be  slated.  Hut  there  is  no  rea- 
•son  why  pasteurized  cream  should  not  be  used  for  cream  cheeses, 
because  the  objections  to  using  pasteurized  milk  for  making  hard 
cheese  do  not  hold  in  nmkiug  cream  cheese. 

Note. — The  work  dewritwil  herein  was  done  iu  the  btK'teri(>li>|jrit"il  institute  of 
the  Univer.sity  of  Berne,  and  I  wish  to  record  my  sincere  thanks  to  Dr.  de  Fren- 
denreieh  for  liis  kind  tunsistance,  interest,  and  criticism  while  the  work  was  iu 
progress.— F.  C.  11. 
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STJPPLEMENTAKY  REPORT  BASED  UPON  CHEDDAR  CHEESE. 

The  experiments  upon  the  duration  of  life  of  the  tubercle  bacillus 
in  cheese  made  at  IJerne  in  l.s;i'.t_ui()0  (published  in  the  Landwirt- 
aehftftliehen  Jahrbuch  der  Schweiz,  19(W,  and  of  wiiich  the  foregpoing 
is  a  translation),  demonstrated  that  the  tubercle  bacillus  died  out 
between  the  tliirl3--thinl  and  fi)rtteth  daj's  in  cheese  made  after  the 
Einnientlinler  ni<?thnd;  but  in  cheese  made  approximately  after  the 
Cheddar  method  the  duration  of  life  of  the  bacillus  was  considerably 
longer. 

On  account  of  objections  to  the  imperfect  methml  of  uianufactun' 
of  the  Cheddar-like  cheese  made  in  Berne,  it  seemed  advisable  to 
repeat  the  experiment  by  making  a  typical  Cheddar  cheese  in  a  coun- 
try where  such  cheese  is  regularly  made.  As  Ilussell  remarks  (Out- 
lines of  Dairy  Biicteriologj') : 

Oar  doiuestic  Swiss  cheese,  or  oven  chccso  of  this  cliw>s  made  in  Germany, 
rarely  havo  the  peculiar  flavor  that  is  found  in  the  ja-oduct  imported  from  the 
Swiss  vallt'vs.  For  ceiitnries  this  t>raud  of  cheese  han  Ih-cii  luaiTe  in  that  conntry, 
nntil  the  factories  and  dairies  have  become  stocked  witli  the  right  kind  of  germs. 
Incapable  of  producing  the  desired  fermentation.  * 

If  this  is  true  of  Swiss  cheese  mnnufaeturcd  in  America,  it  is  likely 
to  be  also  true  of  Cheddar  cheese  made  in  Switzerland.  If  added  to 
this  objection  there  is  the  further  one  that  the  details  of  mnnufacture 
of  Cheddar  ehee.se  made  in  Switzerland  weiv  not  iflentical  wiili  the 
ordinary  practice  in  the  making  of  thi.s  cheese,  we  clcju-ly  see  that  in 
the  interest  of  .scientific  aceuraty,  as  well  as  in  the  comfort  and  secu- 
ritj-  that  might  be  obtained  froui  llie  knowledge  of  the  fact  that  any 
tubercle  bacilli  were  likely  to  be  <lead  before  the  cheese  was  ripe  and 
ready  to  be  eaten,  it  was  necessary  to  carry  out  another  series  of 
experiments  upon  Cheddar  cheese?  m.-ide  in  the  approved  manner. 
Tliis  was  accordingly  done  by  the  writer  in  the  year  1001,  and  these 
experiments  are  first  described  and  reported  as  fcdlows: 
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rtT>TrKE. 

The  culture  used  wjmj  of  bovine  origin,  the  seventh  transfer  since 
isolation  from  a  tuU'rculous  guinea  pig  inoculated  with  a  piece  of 
liver  from  a  tulK-rcnlous  cow.  The  whole  of  the  growth  from  '00  c.  c, 
of  glycerin  bouilhui  12  weeks  old  wtw  used.  The  growth  was  very 
heavy,  and  on  account  of  the  dinieully  of  separating  the  masses  of 
biicilli  in  the  pellicle,  sterilized  powdered  glass  was  u.sed  in  order  to 
break  up  tlie  clumps  of  bacilli,  and  a  fairlj-  gtwd  emulsion  was  thus 
obtained,  which  was  addinl  to  the  milk  at  the  same  time  as  the  rennet. 
The  infected  milk  was  th<'ii  stirred  constantly  for  five  minutes,  when 
coagulation  commenced. 
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THE  CHEESE. 

Eighty  pounds  of  milk  in  good  condition  were  used  foi*  making  the 
cheese.  The  acidity  of  the  milk  was  0.14  per  cent,  and  1|  pounds  of 
a  pure  culture  of  a  lactic  acid  baecillus  was  added,  together  with  1 
dram  of  cheese  color.  The  milk  was  set  at  80°  F.,  after  the  rennet 
test  was  found  to  Ije  twenty  seconds.  Two  drams  of  rennet  were  used. 
The  other  particulars  about  making  this  cheese  were  as  follows: 

Time  between  sotting  and  dipping 8  hours. 

Time  between  (lipping  and  milling 2  honrs  10  minutes. 

Time  between  milling  and  salting  -   1  hour  10  minutes. 

Amount  of  acid  at  milling .   _ H  inches. 

Amount  of  salt 3  ounces. 

Acidity  of  curd  before  salting. _ 8  per  cent. 

Weight  of  press  on  cheese 1.000  pounds. 

Weight  after  cheese  was  turned 3.000  pounds. 

The  cheese  worked  quite  normally,  the  curd  having  a  nice  silky 
feeling  and  meaty  texture.  All  operations  of  stirring,  etc.,  were  per- 
formed with  the  hands  inclosed  in  a  pair  of  rubber  gloves,  such  as 
are  employed  for  surgical  use,  the  endeavor  being  to  produce  a  tyi>- 
ical  Cheddar  cheese,  mad(f  in  exactly  the  same  manner  as  in  a  cheese 
factory. 

The  cheese  was  ripened  at  an  average  temperature  of  00°  F.,  which 
is  regarded  as  being  veiy  suitable  for  Cheddar  cheese,  as  it  does  not 
injure  the  texture  or  cau.se  the  fat  to  run  out. 

With  regard  to  such  details  as  the  amount  of  cheese  used  for  inocu- 
lation of  the  guinea  pigs,  the  method  of  inoculation,  observations  of 
animals  during  life,  autopsy,  and  microscopic  preparations,  they  were 
the  same  as  in  the  I5erne  experiments;  hence  it  is  unnecessary  to 
repeat  thent. 

The  acidity  of  tlie  cheese  was  tested  wlien  a  month  old.  Five  grams 
of  <'hees('  and  an  e<iual  amount  of  gla.ss  were  ground  together  in  a 
mortar;  10(1  c.  c.  of  water  was  then  added  and  well  mixed  with  the 
cIkh'sc.  After  standing  fifteen  minutes,  the  mixture  was  passed 
llirough  a  lilter  paper.  I'weuty-five  cubic  centimeters  of  the  clear 
fill  rate  were  taken  for  the  determiimtion  of  th(>  acidity.  Phenolphta- 
lein  was  used  as  an  indicator.  The  result  of  this  tost  showed  0.0.1 
per  cent  acid — figured  as  lactii-  acid.  A  l)acteriological  analysis  was 
also  nmde  at  th<'  end  of  one  month;  and  1  gram  of  cheese  contained 
43,7110,11(1(1  Ijictic  acid  bacteria.  Xo  ()ther  species  were  present  on  the 
culture  plates. 

Kefercnce  to  tlic  table  shows  tliat  the  tubercle  l)acilli  died  out  .some- 
wlicrc  Ix'lween  the  sixtieth  an<l  sixty-isecond  days.  Even  previous  to 
the  sixty-.socontl  day  there  was  evidence  to  show  tliat  the  number  of 
living  tuborcle  bacilli  was  small,  or  else   their   virulence  was  much 
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■woiikciK'd,  for  the  y^uiin'a  pigs  inoculated  on  the  fortj'-second  and  fifty- 
second  ilnys  were  all  lightly  infected. 

Three  animals  were  lost  from  other  infection.  The  one  which  died 
after  the  inoculation  of  cheese  7  day.sold  may  have  obtained  the  infec- 
tion directly  from  the  cheese,  hut  the  other  two  cases  were  iirobably 
due  to  other  causes. 

A  comparison  of  the  results  obtaine<l  from  this  true  Cheddar  cheese 
with  the  results  of  the  partly  siniulatc<l  Cheddar  made  at  Berne  show 
that  considerable  difference  exists  between  the  two;  in  fact,  a  dif- 
ference of  thirty-four  days  in  favor  of  the  genuine  Cheddar.  There 
ai-e  .several  probable  explanations  of  this  difference.  The  frrcater 
acidity  developed  in  the  true  Cheddar  cheese,  both  during  making 
and  subsequent  ripening,  must  have  a  certjiin  effe<'t  on  the  tubercle 
bacilli,  anil  the  fact  that  the  salt  was  directly  mixed  with  the  curd, 
instead  of  being  rnblR-d  on  the  cheese  from  the  outside  and  then 
slowly  penetrating  inward,  would  also  have  some  influence.  The 
pressure  on  the  properly  made  cheese  was  also  much  gix'ater,  and 
although  this  would  make  no  difference  to  the  bacilli  present  in  the 
cheese,  a  much  closer  texture  rcsiilted,  and  this  may  have  liad  some 
effect.  All  three  of  these  factors  might  together  influence  and  eurt«il 
the  duration  of  life  of  the  tubercle  liacilli  in  Cheddar  cheese. 

CONCl^rSIONS   VERIFIED   AND   REPEATED. 

These  later  experiments  fully  verifie<l  the  conclusions  tirst  reached 
and  justify  this  statement:  If  Cheildar  cheese,  as  commonly  made  in 
the  United  States  and  Canada,  hapi>ens  to  contain  tubercle  bacilli, 
naturally  present,  it  may  Im)  assumed  that  none  of  these  germs  will  be 
living  when  the  cheese  becomes  tun  weeks  old;  hence  no  danger  need 
be  apprehended  of  acquiring  the  disease  known  as  consumption  by 
eating  well-cured  Cheddar  cheeiw. 
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FEEDINCi   FAT   INTO   MILK; 

Or   the  cifcet  of  the  Tood  of  the  row  upon    the  iiuality  and 
qnantity  of  milk  produced. 


[I.VTRODrcTlOK. — No  qnesHon  in  practical  dairying  has  been  more  actively  dis- 
cnaGed  in  recent  years  than  that  of  effect!^  of  different  kind^  and  qtiAHtitiesof  food 
upon  the  quality  or  riclinesa  of  the  milk  of  the  cow.  Can  fat  be  fed  into  milk? 
Many  cow  owners  of  long  rxperieuce  believe  that  it  oan,  and  they  give  nnmerouA 
examples  where  the  richness  of  milk  or  the  quantity  of  butler  pro<luced,  has  lioca 
apparently  incnased  by  some  Kpecial  diange  in  feediiiif  or  addition  of  food.  And 
yet  the  most  noted  dairy  teachers  and  the  exx'sriment-st^ition  men  and  other  syo- 
tomatic  investiRators  are  practically  unanimous  on  the  other  side  of  the  qnestion. 
They  agree  that  altlio»i>?h  changes  of  feed  may  make  teinporary  changes  in  the 
fat  in  milk,  the  permanent  quality  of  every  cow's  milk  is  inherent  in  the  cow 
herself.  A  cow  bred  or  bom  to  give  rich  milk  will  always  give  rich  milk  if  she  is 
fairly  well  fed  and  treateil,  with  little  regard  to  the  kind  and  character  of  her  food; 
and  if  a  cow  starts  out  in  life  by  giving  milk  j>oor  in  fat,  no  metho<l  <.<{  feeding 
«nd  nr)  kind  of  food  will  materially  or  permanently  change  the  character  of  hor 
milk. 

This  i.s  a  very  important  snbject.  and  for  tlie  sake  of  euonoinical  management 
every  d:»iryman  should  feel  satisfied  al^iiit  it.  It  is  a  matter  of  dollars  and  cent«. 
The  simple  fat  tests  now  so  well  knowni  enable  tlie  milk  of  any  cow  to  b.7  easily 
tested  and  ita  richness  jxisitively  settled.  If  it  is  true  that  better  or  different  feed- 
ing will  not  permanently  improve  the  richness  of  milk  of  a  cow  wlii<-h  girrs  a  low, 
unsati.sfactory  test,  it  is  folly  to  wa.ste  feed  upon  her  attempting  the  inip<«ssible. 
Owners  wiU  he  much  more  willing  to  dispo.se  of  cows  proved  by  te.st  to  he  giving 
poor  milk,  if  fully  convinced  that  no  treatment  will  make  this  milk  ranch  better. 

It  is  therefore  desirable  to  place  the  facts  on  this  live  question  within  the  rea<-h 
of  as  many  owners  of  dairy  cows  as  possible.  Accordingly,  two  pai>ers  n|>on  this 
subject  are  herewith  republished  by  permission  of  their  authors.  Both  present 
the  facts  of  the  case  according  to  the  best  knowledge  of  the  time,  in  a  fair,  clear, 
and  interesting  manner.  Differing  somewhat  in  method  of  treatment,  they  sulv 
etautially  agree,  and  each  supplements  the  other.  Both  papers  go  Iwyond  the  rela- 
tion of  fiKxl  to  the  quantity  and  quality  of  milk,  and  discuss  also  the  physioloKy 
of  milk  secretion,  the  pLiysical  characteristics  of  milk,  and  the  effects  niK>n  mtlk 
prcKlnction  and  the  milk  itself  of  drugs,  nervous  excitement,  exiH)sure.  exercise, 
fatigue,  and  other  abnormal  conditions.  Tof^ether  they  treat  tliis  general  subject 
of  milk  secretion  comprehensively  and  in  a  way  which  can  not  fail  to  be  enter- 
taining and  instructive  tu  dairymen  generally. 

Hk.nky  E.  Alvord, 


Washinoton,  D.  C,  Fibrnarti,  J00~'.] 
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BECENT  EXPERnffENTAL  INaUIKT  UPON  MILK  SECRETION. 

■  CuxELCB  D.  Woods,  B.  S.,  .  ^M 

I  Director  Maine  Ajfriciilfttral  Kjfprriiiu'itt  Station.  ^M 

To  the  dairymiin,  nil  that  is  of  practical  iiiiportaii<'(«  in  milk  secre- 
tion centers  arouml  the  quantity  and  the  ciuality  of  the  milk.  Experi- 
mental inqiiiiy  has  been  very  active  along  these  lines  during  the  pa.st 
ten  or  fifteen  years,  and  the  chief  eiubarrasMmctit  in  attempting  a 
snmmarj'  of  what  has  been  undertaken  and  the  rcsult.s  whieli  have 
been  obtained  is  the  abundance  and  tha  variety  of  the  data.  The 
station  publications  are  replete  with  such  results,  and  in  the  paper 
which  follows  the  attempt  is  made  to  put  in  a  compact  and  easily 
understood  form  Iho  more  important  conclusions  which  have  been 
reached  and  some  of  the  data  upon  which  they  rest.  Desirable  as  it 
would  be  to  insert  references  as  to  the  authorities  quoted,  the  limits 
of  a  popular  paper  will  not  for  tlie  most  part  allow  of  such  reference, 
and  for  the  most  part  quotation  marks  are  also  omitted. 

THE  UDDER  OF  THE  COW. 

The  udiier  of  the  cow  consists  of  two  glands  lying  liorizontally  side 
by  side  and  separated  by  a  layer  of  tissues  which  helps  to  support 
them.  The  glands  are  distinct  from  each  other,  as  may  bi?  noted  by 
e.xamining  the  under  side  of  the  iiddor,  where  the  furrow  separating 
them  will  be  found.  Each  gland  ordinarily  has  two  teats  on  its  lower 
side  through  which  the  milk  may  be  drawn  from  tliat  particular  gland. 
Each  of  the  four  teats  draws  the  milk  from  what  is  usually  termed  a 
"quarter"  of  the  udder.  The  two  teats  on  the  same  side  of  the  udder 
are  from  tlic  same  gland.  As  the  glands  are  distinct  from  each  other, 
so  in  a  measure  are  the  quarters.  For  example,  it  frequently  occurs 
that  cows  have  garget  in  one  quarter  while  the  other  teat  from  the 
same  gland  milks  freely  and  appears  healthy. 

If  an  ndder  be  dissected  it  appears  somewhat  Hpongy  and  pinkish, 
having  numerous  holes,  or  canals,  much  like  a  sponge.  When  cnt, 
milk  escapes  from  the  incision.  W^ihin  each  teat  is  a  cavitj'  from 
which  the  milk  is  drawn.  At  the  lower  end  of  each  teat  a  small  mus- 
cle encircles  the  outlet  to  prevent  (he  escape  of  the  milk.  Each  of 
the  glands  of  the  udder  is  composed  of  a  quantity  of  structure  some- 
what resembling  a  bunch  of  grapes.  Tiiat  which  may  be  considered 
to  represent  the  bunch  is  called  the  lol)e;  the  lobtile  corresponds  to 
one  grape,  and  the  alveoli  arc  smaller  ghmds  or  ducts  within  the 
lobule.  The  alveoli  are  exceedingly  small  and  can  Ik?  seen  only  under 
a  microscope  of  high  power. 

The  actual  secretion  of  the  milk  g(X's  on  in  the  alveoli.  Exactly 
how  tbo  milk  is  secreted  is  not  known.  It  is  u.sually  supposed  that 
the  prf^2ess  of  n^ilk  secretiDii  is  twofold.  Tliat  one  is  a  Invaking  down 
of  the  cells  in  the  alveoli  which   form  tlic  fat  of  the  milk,  and  the 
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reiuiiinder  of  tho  process  is  imrely  a  secretive  one,  much  as  saliva  is 
formed  in  salivary  glands.  I'he  assumption  is  sometimes  made  that 
in  the  milk  glands  of  the  cow  there  are  as  many  dilTereut  and  more  or 
less  independent  forces  at  work  as  there  are  constitaentsof  themilk, 
and  tliat  each  of  these  forces  provides  for  the  formation  of  a  single 
constituent  of  the  milk.  A  theory  wliieh  seems  to  have  a  greater 
acceptance  at  the  present  time  is  tlmt  the  milk  glands  are  possessed 
of  forces  which  are  first  of  all  directed  to  the  formation  of  milk  fat, 
and  the  other  milk  constituents  (casein,  milk  sugar,  mineral  mattere, 
etc.),  occnr  in  a  sense  as  by-products. 

Bearing  upon  the  above  *is  the  well-known  fact  that  as  the  period 
of  lactation  advances  there  is  a  marked  diminution  in  the  activity  of 
the  milk  glands,  and  this  affects  the  secretion  of  fat  proportionately 
less  than  that  of  the  other  milk  constituents.  It  is  also  well  known 
tliat  fluctuation  in  the  regular  flow  of  milk  during  lactation  u-suallj' 
more  largely  affects  tlie  secretion  of  fat,  and  it  is  also  frequently 
observed  that  to  a  certain  extent  the  milk  yield  seems  to  Ik?  deter- 
mined by  the  relative  tendency  of  the  milk  glands  to  secrete  fat. 

However  the  milk  may  be  secreted  in  the  alveoli,  it  seems  to  bo 
well  established  that  the  milk  finds  its  way  through  channels  of  the 
alveoli  into  the  lobules,  and  from  there  into  tlio  lobes,  and  thence  into 
the  ducts,  where  it  is  conveyed  into  the  milk  cistern  above  tho  teat^s. 

THE   MILK    VEINS. 

The  nervous  system  of  the  cow  is  closely  associated  with  the  pro- 
duction of  the  milk.  When  tho  teats  are  stimulated,  either  by  the 
hands  or  the  sucking  of  the  calf,  tlie  nerves  surrounding  them  become 
irritated,  and  through  these  the  nerves  of  the  secreting  glands  within 
the  udd<!r  are  excited,  causing  their  contraction  and  the  discharge  of 
their  contents.  'I'lie  action  of  tUo  blood  vessels  and  veins  is  aflfectcd 
by  the  activity  of  the  nerves.  Ordinarily  the  greater  the  capacity  of 
the  arteries  and  veins  (loiinectcd  with  the  udder  the  larger  the  milk 
secretion  will  be.  This  shows  the  importance  of  securing  cows  with  a 
strong  development  of  the  arteries  and  veins  of  tlie  udder  and  abdo- 
men. All  e.Kaiiiiiiation  of  the  b^ly  of  a  good  dairy  cow  reveals  thereon, 
extending  fi-oin  the  udder  along  each  side,  a  milk  vein  about  one-half 
inch  ill  diameter.  The  milk  veins  at  the  point  most  distant  from  tho 
udder  pass  through  what  are  called  the  milk  wells  in  the  walls  of  the 
abdonieu.  These  openings  through  which  the  veins  pass  should  be  of 
good  si/,'',  so  as  to  permit  a  strong  flow  of  blood  through  them.  As  a 
riili',  the  gicalcr  the  milk-secreting  power  of  the  cow  the  larger  and 
more  twisted  of  outline  will  these  veins  be. 

While  (■xp<'rts  are  able?  to  judge  from  the  general  build  of  a  cow 
iiiiich  as  to  lifi-  capacity  as  a  milker,  the  various  rules,  or  "points," 
whieh  have  been  laid  down  foi'  judging  tli(!  merits  of  milch  cows  are 
of  tlieiiLselves  uncertain.     While  the  form  of  the  udder  is  important, 
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as  also  the  size  of  Iho  milk  voin,  a  larjro,  well -formed  udder  is  not] 
always  a  sigrn  of  productiveness. 

Tho  best  cow  in  Mie  province  of  IJrandenburff,  Germany,  as  shown 
in  milking  trials  lastinj,'  for  a  year,  was  small  and  unsightly  in  appear- 
ance, and  gave  no  external  indication  of  so  great  productiveness. 
While  the  charjicteristics  of  the  dairy  cow,  as  regards  conformation, 
tcmperanieut,  etc.,  are  helpful,  intelligent  ljree<.lers  and  feeders  are 
exacting  from  their  cows  at  least  a  cert^iin  yield  of  milk  per  year  of  | 
quality  that  will  assure  them  a  profit  in  their  keeping.  The  use  of ! 
the  scales  and  the  ISalicock  milk-fat  le.sting  appiinitus  is  of  far  greater 
value  for  dclerinining  the  capacity  of  a  cow  than  all  the  milk  "signs" 
imaginable. 

THE  NtJMBER  AND  .SIZE   OF  FAT  GLOBULES. 

The  fat  is  secreted  in  globular  form,  and  the  size  of  the  fat  globules 
in  the  milk  is  of  great  practical  importance,  since,  as  a  rule,  tho 
larger  the  ghibules  tlie  cleaner  will  milk  skim  and  cream  ehurn. 
Studies  on  the  numl>cr  and  size  of  the  globules  shovv  thai,  as  a  general 
rule,  there  is  a  steady  increase  in  number  of  llie  small  globules  ami  a 
decrease  in  Ihe  large  globules  as  the  period  of  laetation  advances. 
From  tests  made  in  fractional  milking  it  is  learned  that  there  is  an 
increa.sc  in  the  nunibLM'  and  size  of  Uu-  fat  globules  from  the  beginning 
to  the  end  of  milking. 

Thi-re  is  aii  almost  ineomprelieiisible  raptdily  in  the  secn-liou  iif  the 
globules.  uVssuming  the  milk  secretion  to  proceed  uniformly  through- 
out the  day  in  the  ca.se  of  23  cows,  eacli  giving  a  little  less  than  20 
pounds  of  milk,  there  was  an  average  secretion  of  i;)S,i>  10,0110  globules 
per  cow  per  second.  A  s1u<ly  of  the  size  of  the  globules  at  the  T'eiin- 
sylvania  Station  showed  the  relative  size  of  tho  globules  to  vary  more 
uniformly  with  the  total  yield  of  niilk  than  with  any  other  factor.  In 
general,  a  decreased  milk  production  is  aeeoinpaiiied  iiy  a  deerca.se  in 
the  average  size  of  the  globules,  and  an  increase  in  milk  production 
from  any  cause  is  accomitauicf!  by  an  increase  in  the  average  size  of 
the  globules."  The  inlluenee  of  the  quality  and  the  <juantity  of  food 
upon  the  size  of  the  globules  appears  to  be  indirect,' the  real  cause 
being  the  variation  in  milk  production.  If  this  is  true — and  tho 
hypothesis  is  well  supported  by  idiservations — the  method  of  feeding 
.so  as  to  pi-nduee  the  largest  globules  is  the  same  as  that  re(juired  to 
pro<luc<,'  the  largest  [Kissible  yield  of  milk  consistent  with  keeping  tlio 
cow  in  a  normal  condition. 
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13  THE    FAT   OK   MILK    A   SECRETION? 

Until  recently  the  formation  of  fat  has  l>eeu  conuimiily  regarded  as 
a  result  of  a  degeneration  or  breaking  do>\ii  of  the  epithelium  cells  of 


"This  Htateiiieiit  mM>tlH   further  investigation   and   verifi'-ation   bi>f(ir(>    1)oing 
accepted  as  n  priiicijile  or  law. — H.  E.  A. 


BTTBKAtT   OT  ASDiXt  XVDVSTKT. 
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th«'  ^Innd.  It  has  recently  been  shown  that  from  tlie  constraction  of 
tlio  ci'Us  this  position  is  luiteDnbl*'  and  tii.at  the  formation  of  fat  is 
not  line  to  fattj-  degeneration,  l)iit  ml  lier  (o  an  infillration  of  fat  which 
tlie  colls  extract  from  the  cironlating  supply  of  blood  and  lymph. 
The  cell  secretes,  or  separates,  the  fat  itself  by  extracting  it  out  of 
the  fluids  fnruishing  it  and  no  breaking  down  of  the  cells  takes  phtcc. 
This  is  not  a  mere  transudation  of  the  fat,  as  it  may  l»e,  and  usually 
is,  very  materially  changed  in  character  by  the  alveoli. 


TILE    REGULAKJTY    OF   MILK    SECRETION. 

With  the  idea  that  the  fat  of  milk  was  the  result  of  breaking  down 
the  cells  themselves,  the  thought  that  milk  formation  went  on  more 
largely  at  the  time  of  milking  than  at  other  times  was  common.  In 
experiments  with  Ilolsteins,  .Jerseys,  Guernseys,  and  other  d.iiiy 
breeds,  when  the  cows  were  niilkod  at  intervals  of  twelve  hours  each, 
it  was  found  that  the  weight  of  milk  secreted  from  5  p.  m.  to  5  a.  ni. 
was  the  same  as  that  secreted  from  5  a.  m.  to  5  p.  m.  The  average 
amount  of  milk  in  these  tri.nls  and  its  compositioTi  are  shown  in  the 
following  table: 


Mornlnv's    Mffbt's 
milk.  i3lk. 


Yield ]jcmnd«.. 

Wati-r per  cont.. 

SoUda    do.... 

F»t do 


-no 

!!l6.it5 
1M.76 
4.» 


This  and  similar  studies  upon  the  uniformity  of  milk  secretion  seem 
to  warrant  (he  belief  that  the  milk  is  forme<l  coTitinuou.slj'  and 
uniformly.  The  flow  of  milk  at  the  time  of  milking  is  u.snally  much 
greater  than  the  capacity  of  the  milk  cistern,  but  this  is  readily 
accounted  for,  as  the  in'italion  of  the  nerves  causes  the  contraction 
of  the  wall  of  the  glands  and  milk  ducts. 


THE   .SOURCE   OF  THE    K.\T   OK    MILK. 

As  long  as  the  theory  that  fat  of  milk  was  formed  from  the  f.-itty 
degeneration  of  the  milk  gland  and  that  it  was  not  a  .secretion  pre- 
vailed, it  was  thought  the  fat  of  the  milk  couhl  not  be  directly  derive*! 
from  the  fat  of  the  food.  Many  experiments  seemed  to  conform  to 
this  view,  and  it  was  consequently  generally  held  that  the  fat  of  milk 
was  derived  from  body  fat.  At  the  same  time  it  was  held  by  many 
that  the  supiily  of  fat  in  food  was  always  suflicient  to  more  than 
account  lor  the  aiiunnil  of  fat  in  the  milk  secreted.  The  ijrodecessor 
of  the  present  director  of  the  New  Yoik  staliou  comp.ared,  in  the  case 
of  a  large  number  of  cows,  the  amount  of  fat  in  the  milk  with  that  in 
the  food,  and  concluded  therefrom:  "It  would  seem  that  until  strong 
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pnxjf  sball  be  Hiibiiiitl<»<l  that  tho  fat  of  milk  is  derivod  from  other 
constituents  of  tl»e  food  its  sourco  at  present  must  be  held  as  the  fat 
present  in  Uie  food  of  the  aniiiuil."' 

In  experiments  with  a  dog  fed  in  diderent  periodh  with  nitrogenous 
and  carbonaceous  rations  1o  which  fat  treated  with  iodin  was  added, 
it  was  found  that  a  very  considerable  amount  of  the  iodin  fat  was 
transmitted  to  the  milk.  In  one  cawe  23  per  cent  of  the  fat  of  the  milk 
was  iodin  fal,  wliile  in  a  period  ininicdiately  following,  in  whicli  no 
iotliu  fat  was  fed,  6  per  cent  of  the  milk  fat  was  iodin  fat,  which  must 
have  been  derived  from  the  body  supply.  These  experiments  indi- 
cated that  body  fat  maybe  drawn  upon  for  the  production  of  milk 
fat,  but  that  under  like  conditions  the  fat  is  more  likely  to  be 
derived  from  the  food  fat. 

I5y  iuvestigafion  it  has  been  clearly  shown  that  bntli  protein  ami 
carbohydrate.-*  of  fotxl  niiglit  be  the  source  of  Ixnly  fat.  The  exj)eri- 
ment  whieh'seems  to  indicate  ch-arl}-  that  the  carbohydrates  may  also 
be  the  source  of  milk  fat  was  made  by  the  present  director  of  the  New 
York  station,  and  It  is  so  important  in  its  bearing  on  this  question 
that  a  quite  full  abstract  of  the  experiment  is  here  given. 

A  cow  fed  during  V>.5  days  on  a  ration  from  which  the  fats  had  been 
nearly  all  extracted  continued  to  secrete  milk  siiiiiLu'  to  that  produced 
when  fed  on  the  same  kinds  of  grain  and  hay  in  their  normal  con- 
dition. The  yield  of  milk  fat  during  the  Ho  days  was  62.0  poumls. 
The  food  fat  eaten  during  this  time  was  11. 'i  pounds,  5.7  only  of  which 
wsis  digested;  couseijueutly  at  least  52.7  pounds  of  the  milk  fat  must 
have  had  some  source  other  than  the  foo<l  fat. 

The  milk  fat  could  not  have  come  from  previously  stored  body  fat. 
This  assertion  is  supported  by  three  considerations:  (1)  The  cow's 
body  could  have  contained  scarcely  more  than  GO  pounds  of  fat  at  the 
beginning  of  the  expeiiinent;  (2)  she  gained  47  jwunds  in  body  weight 
during  thi.s  period  of  time  with  no  increase  of  body  nitrogen,  and  was 
judged  to  be  a  much  fatter  cow  at  the  end;  (3)  the  formation  of  this 
quantity  of  milk  fat  from  the  body  fat  woulil  have  caused  a  marked 
condition  of  eniaciatiou,  which,  because  of  an  increase  in  the  body 
weight,  would  have  required  the  improbable  increase  in  (he  body  of 
lo-l  pounds  of  water  and  intestinal  contents. 

During  59  consecutive  days,  -j^.S  pounds  of  milk  fat  was  seci-otod 
and  the  urine  nitrogen  was  equivalent  to  33.3  pounds  of  protein. 
According  to  any  accepted  method  of  interpretation,  not  over  17 
pounds  of  fal  could  have  la^cn  produced  from  this  amount  of  assimi- 
lated protein. 

As  to  the  .source  of  milk  fat,  the  conclusion  is  rea«'hed  that  in  these 
cxiKiriments  the  milk  fat  was  produced,  in  part  at  least,  from  carbo- 
hydrates, as  previous  experiments  have  demonstrated  to  l)e  the  caso 
with  bodv  Int. 
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Tlie  quantity  of  milk  solids  secreted  bore  a  definite  relation  neither 
to  tlie  digestible  protein  eaten  nor  to  the  extent  of  the  protein  me- 
tabolism. The  extent  of  protein  assimilation  seems  to  b*  influenced 
mainly  by  the  protein  supplj'  rather  than  by  the  quantity  of  milk 
solids  secreted. 

Neither  a  deficiency  in  the  protein  of  the  ration  nor  a  depres.sion  of 
the  digestible  nutrients  to  about  5.5  pounds  per  day  caused  the  cow 
to  produce  poorer  milk.  The  only  apparent  effect  was  in  changing 
the  quantity  of  product.  The  changes  in  the  proportion  of  milk  solids 
were  due  almost  wholly  to  changes  in  tlie  percentage  of  milk  fat. 

THE  RELATION  OF  THE  NERVOUS  SYSTEM   TO  MILK  PRODUCTION. 

Can  the  brain  or  nervous  system  of  a  cow  affect  lier  yield  of  fat? 
and,  if  so,  in  what  waj's  and  to  what  extent?  is  the  interesting  ques- 
tion that  has  claimed  the  attention  of  many  investigators.  That  cows 
have  more  or  less  power  to  "hold  up"  their  milk  is  well  known,  but 
to  what  extent  they  may  at  will  affect  the  actual  secretion  is  not  so 
clear.  A  comparison  between  the  amount  of  milk  drawn  from  a  cow 
by  a  man  and  a  calf  was  quite  largely  in  favor  of  the  calf.  "When 
cows  are  milked  one  teat  at  a  time,  both  the  j'icld  and  quality,  at  least 
for  short  periods,  are  decidedly  affected.  The  yield  of  fat  in  such 
trials  fell  off  fi-om  one-fourth  to  one-third  of  the  yield  when  milked 
in  the  usual  way  (both  teats  from  the  same  gland  at  the  same  time). 
Tests  made  upon  these  subjects  indicate  that  change  of  fliilker,  man- 
ner of  milking,  and  change  of  environment  all  exert  a  more  or  less 
decided  influence,  temporarily  at  least;  on  the  <iuantity  and  quality 
of  the  milk  produced,  the  fat  being  as  a  general  rule  more  sensitive 
to  sucii  fliaiigos  tlian  the  other  ingredients  or  the  total  yield  of  milk. 
Ill  tests  in  which  cows  were  milked  in  from  three  to  four  minut«sand 
double  that  time,  the  yield  of  milk  seemed  to  be  very  little  affected, 
but  in  every  case  richer  milk  was  produced  when  the  cows  were 
milked  fast  than  when  they  were  milked  slowly.  Many  studies,  bj' 
different  investigators,  on  tlie  <'(Tect  of  the  frequency  of  milking  and 
the  studies  of  fractional  milkings,  seem  to  justify  the  following  state- 
ments: 

Tlie  secretion  of  any  single  ingredient,  su(>li  as  fat,  is  not  affect<^d 
by  the  act  of  milking. 

No  consi(l<'rable  formation  of  milk  takes  place  during  milking." 

Too  fic(iu<'nt  milking  and  allowing  the  milk  to  remain  in  the  glands 
too  long  liotli  tend  to  diniinisli  tlie  secn'tive  activity  of  the  glands. 

The  ])r()cess  of  milking  in  itself  is  without  effect  on  milk  production. 
Fi<M|U(nt  milking,  within  certain  limits,  may  result  in  an  increased 
pioihiction  of  milk,  not  through  the  act  of  milking  itself,  but  through 
the  emptying  of  the  glands. 


"This  statcinent  is  still  tlisimto<l  by  eiiiiiu-nt  teachers. — H.  E.  A. 
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EFFECTS  OF  TEMPERATURE  AND   WEATHER  ON  UILK   SECRETION. 


^ 


The  effect  of  warm  qu.irters  upon  milk  production  is  uncert^iin.  In 
a  warm  stal)ln  ihvTt'  is  rather  mi)ro  milk  and  butti*r  faf,<»n  tin-  average, 
Mian  in  a  cold  unc,  but  in  tlic  climate  of  Now  Knj^tand  tJio  incrpased. 
prndui^tion  will  not  nearly  pay  tho  cost  of  artificial  heating.  The 
most  certain  effect  broujrht  f)ut  by  these  experiments  is  the  lowering 
of  tlie  poreeutnge  of  fat  in  the  milk  in  the  warm  stable.  With  imxl- 
erate  artificial  heat  better  ventilation  can  bo  secured  without  making 
tlie  stable  too  cold  for  the  comfort  of  its  occupants  than  is  possiblo 
witliout  artitu'ial  heat. 

In  experiments  upon  the  elTecl  olf  warming  th(>  water  n.sed  for  cows 
it  was  found  th;it  tJicre  was  an  increase  of  5  to  8  per  cent,  in  yield  of 
milk  and  butter  fat  with  water  at  70°  F.  on  that  at  32"  F.  On  the 
average  more  warm  water  was  drank. 

From  studies  upon  the  effect  of  weather  upon  milk  production  with 
many  animals  over  long  j^eriods  of  time  the  following  summary  fairly 
represents  tlie  case: 

There  seems  to  be  a  general  tendency  of  the  quality  of  tho  milk  to 
become  richer  in  fat  content  when  tho  temperature  is  falling  and  less 
rich  during  a  rising  temperature. 

Concerning  the  changes  in  the  milk  occurring  simultaneously  with 
storms,  if  tliese  changes  are  considered  to  l)e  due  to  the  effect  of  rain 
storms  they  seem  to  indicate  that  cows  in  flush  of  milk  on  pasture 
feed  give  as  mucli  or  more  milk  and  of  just  as  good  qualify  in  bad 
weather  as  in  fair  weather,  and  that  when  the  storm  is  over  thej'  give 
a  less  (iiiantity  of  richer  milk.  The  cows  do  not  appear  to  make  any 
change  in  qimntity  or  quality  of  milk  on  the  approach  of  a  storm,  and 
n<i  connection  is  traceable  between  the  stonns  and  the  pounds  of  but^ 
ter  fat  produced. 


EFFHXrr  OF  EXERCISE   AND   FATIGUE  ON  MILK   PRODUCTION. 


It  is  found  that  with  motlerate  work  (not  exct^eding  two  hours  a  day) 
the  yield  of  milk  is  decreased,  the  decrease  being  duo  to  a  decrea.se  in 
the  water  content  of  the  milk,  as  the  milk  was  more  concentrated  \^•hetl 
the  cows  were  worked.  Tlie  principal  effect  is  on  the  percentage  and 
total  amount  of  fat,  both  of  which  are  increased.  There  is  a  decrease 
in  all  of  the  constituents  of  the  solids  except  the  fat,  and  especially 
in  the  ca.se  of  milk  sugar.  Seven  German  exiH-riments  are  reported 
in  which  a  number  of  cows  were  driven  a  eon.siderable  distance,  in 
some  ca.ses  up  a  mounUiin,  and  the  milk  analyzed  for  a  number  of  days 
before  and  after  the  trip.  These  cxperimenls  were  made  on  different 
cows,  in  different  parts  of  tlie  country  ((Germany),  and  under  varying 
conditions.     They  all  showed  that  heavy  exercise  influenced  both  the 
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quantity  and  quality  of  milk.  Thi-  quantity  of  milk  (liuunished 
and  also  thp  absolute  amount  of  milk  fonstitnents.  This  decrease 
was  more  or  less  noticeable  iu  the  first  milking  after  the  trij),  accord- 
ing to  the  severity  of  the  exercise,  and  was  much  more  noticeable  in 
the  second  milking.  The  water  content  decreased  in  the  fi rat  milking 
and  more  in  the  second  milking,  then  gradually  returned  to  the  nor- 
mal. The  casein  content  inci-e;i.sed  in  the  first  milking,  remained 
about  the  same  in  the  second  milking,  and  then  gradually  suak  to  the 
normal.  The  fat  content  was  much  increased  in  the  first  milking, 
according  to  the  severity  of  the  trip;  was  still  larger  in  the  second 
milking,  and  then  gradually  sunk  to  the  normal.  The  sugar  content 
decivased  in  the  first  milking  and  usually  i-cse  again  to  the  normal  in 
the  second  and  following  milkinirs.  The  ash  content  was  noticeably 
higher  in  the  first  milking  after  the  trip,  and  then  sunk  to  the  normal. 

In  two  cases  the  cfTects  of  fatigue  are  reported  where  10  cows  were 
driven  10  miles  and  shipped  aO  miles  by  railrnad.  AVhilc  consider- 
able ijulividuul  variation  was  observed  on  the  average,  the  quantity 
of  milk  wa.s  lowered  as  an  immediate  result,  but  normal  flow  was 
nearly  restorc<l  by  the  end  of  the  second  day.  The  fat  percentage 
dropped  during  the  first  day  and  was  decidedly  increased  the  second 
day,  remaining  a  little  high  during  the  next  few  days,  as  compared 
with  the  flow  of  three  weeks  later.  Solids  not  fat  averaged  about  the 
same,  except  for  the  second  milking.  "It  seems  safe  to  conclude, 
as  a  result  of  the  two  tests,  that  fatigue  tends  to  lessen  the  milk 
flow  temporarily,  to  affect  variouslj'  its  quality  for  the  llrst  one  or 
two  mUkings,  and  to  raist*  the  quality  for  a  while  after  the  second 
milking." 

The  above-cited  results  all  agree  in  pointing  out  that  causes  and 
circumstances  affecting  the  nervous  syst^-m  have  marked  effects,  at 
least  temporarily,  on  milk  secretion.  Usually  circumstances  which 
affect  the  animal  unpleasantly  decreJi.se  prmluction.  In  tlicso  cases 
the  fat  is  the  constituent  most  considerably  affected.  Most  of  the 
experiments  upon  this  cla.s.s  of  subjectJ4  are  of  short  duration,  and 
there  seeu»»  to  be  a  tendency  under  longer  continuation  of  the  condi- 
tions for  the  cows  to  adapt  them.selves  to  the  change  and  gradually 
return  to  their  usual  secretion  of  milk. 

COMPOSITION  OF  AND  VARIATIONS  IN  QUANTITY  AND  QUALITY  OF  MILS. 

As  is  well  known,  milk  consists  of  water,  casein,  albumen,  fat,  milk 
sugar,  and  mineral  matters.  The  exact  amounts  of  these  different 
constilueiils  in  ease  of  dift'erent  herds  and  periotls  of  lact-ation  vaiy 
within  wide  limits.  As  has  been  stated  several  times  in  this  paper, 
the  fat  is  the  most  variable  as  well  as  the  most  valuable  of  thest>  con- 
stitiients.  So  far  as  the  quantity  and  (luality  (as  measured  by  the 
butter  fat)  is  concerned,  the  following  statements  seem  to  be  justified 
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by  obscr^'ations  whioh  have  been  inado  with  a  large  number  of  eowa 
of  many  hertls  for  iimnerons  periods  of  lactation." 

All  i-ows  shrink  in  miantity  of  milk  as  they  get  farther  from  calv- 
ing. If  they  are  farrow,  this  .shrinkage  in  (quantity  is  accompanied 
by  almost  no  change  in  (juality,  e%en  until  they  go  dry,  provided  they 
are  still  farrow.  If  they  are  in  ealf,  the  milk  increases  in  quality  as 
it  decreases  in  quantity;  this  inereivse  is  slight,  only  one-twentieth 
during  the  first  six  months  after  calving,  but  becomes  quitti  pro- 
nouneeil  just  before  thecovr  goes  dry. 

The  milk  of  a  i-ow  for  the  first  few  days  or  weeks  after  calving  is 
A-er>'  variable  in  quality.  On  the  average  it  is  thinned  just  after 
calving,  becomes  slightly  richer  during  the  ne.xt  two  weeks,  and  then 
holds  almost  uniform  in  quality  for  the  next  four  or  five  months. 

Cows  varj'  in  the  quality  of  their  milk  fro)n  on*  milking  to  the  next 
and  from  day  to  day,  the  quality  rising  and  falling  without  apparent 
cause.  Srich  changes  are  usually  within  1  per  cent  of  fat,  but  it  is 
probably  p«»ssiblo  that  ca.sCN  may  04'Ciir  of  a  doubling  in  the  richness 
•f  the  milk  during  difterent  times  Ln  the  .sjimo  p^'riotl  of  la<'tation. 

The  following  illustrates  the  variation  in  percentage  of  fat  which 
may  occur  in  the  milk  of  cows  from  day  to  day:  The  morning's  and 
night's  milk  of  a  Jersey  cow  was  analyzed  on  8  consecntivo  days, 
the  food,  environment,  and  time  of  milking  being  exactly  the  same 
each  day.  The  highest  i>ercentage  of  fat  found  was  5.3S  and  the  low- 
est 1.45,  a  difference  of  O.-S"  per  cent.  The  variations  which  may  occur 
from  daylo  day  in  tho  comiw-sition  of  the  mixed  miUc  of  a  herd  are 
illustrated  by  analyses  of  the  mixed  milk  of  a  herd  of  13  cows  for  a 
period  of  32  days.  The  percentage  of  fat  ranged  from  3.63  to  4.. 50, 
an  average  of  4.19,  and  the  amount  of  fat  from  0.48  to  11. 7S  ponnds 
per  day. 

•lu.st  after  calving,  the  milk  is  jjoorer  in  fat  and  in  st>Iids  not  I'at 
than  just  Iwforo  the  cow  goes  dry.  Most  co>Mi  give  about  the  .same 
quality  of  nulk  year  after  year,  bt^inning  with  this  quality  at  the 
first  calving.  There  is  no  general  tendency  for  the  milk  to  become 
either  richer  or  poorer  as  the  cow  grows  older. 

From  one  calving  to  the  next,  cows  may  bo  expected  to  varj-  tho 
general  quality  of  their  milk  not  much  more  than  a  sixth  of  1  por  cent 
of  fat,  auil  scarcely  ever  will  show  uu  average  variation  of  more  tluin 
a  quarter  of  1  per  cent. 

EFFECT  OF  FOOD   ON   QUANTITY   OF  MILK. 


n»ere  is  a  unanimity  of  opinion  by  practical  men  and  scientific  men 
alike  that  the  food  has  a  great  determining  effe<'t  upon  the  quantity 
of  milk  secreted.  Feeding  an  insufficient  ration  under  otherwise  like 
conditions  always  decreases  the  amount  of  milk  secreted.     Abundant 

"  A  qnite  f nil  discussion  of  this  subject  can  be  found  in  the  report  of  the  Ver- 
mont station  for  1895,  pp.  1.57-180. 
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experiments  indicate  the  importance  of  maintaining  h  projiei-  ratio 
between  the  flesh-forming  (protein)  constituents  of  the  food  and  the 
energy-producing  constituents  (the  fats  and  the  carbohydrates).  The 
standard  prepared  by  Wolff  calls  for  each  1,000  pounds  of  live  weight 
2.5  pounds  digestible  pi-otein  and  sufficient  digestible  carbohydrates 
and  fats,  so  that  the  ration  shall  have  a  nutritive  ratio"  of  1:5.4.  The 
standard  suggested  by  the  Wisconsin  Experiment  Station  calls  for 
2.15  pounds  digestible  protein  and  suflRcient  fats  and  carbohydrates 
to  make  a  nutritive  ratio  of  1:0.9,  and  the  Storrs  Station  suggests  a 
ration  containing  the  same  amount  of  digestible  protein  (2.5  pounds) 
as  the  WoUf  ration  and  slightly  more  digestible  fats  and  carbohy- 
drates, so  that  the  nutritive  ratio  is  1:5.6.  Just  what  the  size  of 
the  ratio  should  be  and  what  its  nutritive  ratio  in  order  to  get  the 
best  results  is  a  matter  of  uncertainty,  but  that  the  size  of  the  ration 
and  its  nutritive  ratio  are  the  determining  factors  on  yield  of  milk 
is  generally  accepted.  It  seems  to  be  well  established  also  that  dry 
fodders  do  not  give  as  large  a  milk  flow  as  succulent  foods.  At  the 
Halle  (Germany)  Station  it  lias  been  found  that  the  milk  flow  increases 
regularly  with  the  increase  of  watery  foods  until  the  water  is  carried 
above  100  pounds  per  1,000  pounds  live  weight  a  day.  To  avoid  mis- 
understanding on  this  point,  it  should,  perhaps,  be  added  that  the 
results  of  experiments  against  feeding  meals  wot  with  water  ("slops ") 
seem  to  show  decrease  in  the  milk  yield  without  affecting  the  quality 
of  milk.  In  the  case  of  cows  clianged  from  barn  to  pasture,  it  has 
been  repeatedly  found  that  there  is  a  marked  increase  in  milk  flow, 
notwithstanding  tliat  most  of  the  herds  had  grain  while  in  the  barn 
and  none  while  on  pasture.  The  increase  which  comes  when  the  pas- 
tures are  dry  in  the  late  summer  from  the  feeding  of  corn  fodder  is 
marked  and  well  known.  Time  and  space  will  not  permit  a  summary 
of  tlie  work  along  tlie  lines  of  the  effect  of  food  upon  the  quantity  of 
milk  secreted,  but  the  following  results  are  typical  of  the  reports  of 
most  exact  feeding  tests  on  the  subject : 

EFFECT   OF   RATIONS   OF    VARYING   NUTRITIVE    RATIOS   ON   THE 
SECRETION   OF  MILK. 

The  animals  were  fed  in  four  periods.  First  the  nutritive  ratio  of 
1:8.2,  second  the  nutritive  ratio  of  1:5.4,  third  the  nutritive  ratio  of 
1:4.3,  and  foiirth  the  nutritive  ratio  of  1:8.2,  the  same  as  the  first. 
All  three  rations  contained  practically  the  same  amount  of  dry  matter 
and  very  nearly  equal  amounts  of  digestible  non nitrogenous  matter, 
("ows  were  milked  three  times  daily,  and  daily  analyses  were  made  of 
the  mixed  milk  of  each  cow.     There  was  little  variation  in  weight 


"  The  nutritive  ratio  is  the  ratio  of  the  prot«in  to  the  fuel  constituents  of  the  food, 
and  is  found  by  dividing  the  sum  of  the  weight  of  the  digestible  carbohydrates 
and  two  and  one-fourth  times  the  weight  of  the  digestible  fat  by  the  weight  of 
the  digestil)le  protein  contained  in  the  ratio. 
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from  (laj-  to  clay,  There  were  no  diaugcs  in  tlie  iH?rcentages  of  fat 
which  could  be  attributcil  to  clianges  in  the  food.  In  the  amount  of 
milk  and  th««  total  amount  of  fat  tliore  were  marked  chanjjjes. 

In  the  case  of  each  cow  the  absolute  yield  of  milk  and  fat  increased 
witli  the  increased  protein  cousuuiption,  this  being  greatest  with  the 
change  from  the  first  to  the  s<^cond  ration.  When  the  cows  were 
changed  back  to  the  wider  ration  in  the  fourth  period,  they  all  shrunk 
in  the  yield  of  milk  and  fat. 

There  was  a  gain  in  weight  on  the  rations  of  the  second  and  third 
periods,  anil  a  loss  on  that  of  the  fourth  perioil.  The  results  show 
that  it  is  possible  by  rich  feeding  ti)  iiiaiulain  a  yield  of  milk  and  fat 
well  up  to  the  end  of  the  period  of  lactation,  and  that,  on  the  whole, 
liberal  rations,  and  es|)ecially  rations  richer  in  protein  than  'VVoUrs 
standanls,  were  the  most  advantageous. 

lehmann's  standard  ration  for  milch  cows. 

The  experiments  in  this  country  and  abroad  seem  to  indicate  that 
for  the  production  of  milk  there  is  need  of  a  liberal  proportion  of  ijro- 
tfin  in  the  food.  Just  why  so  much  protein  is  necessary  physiology 
is  not  yet  able  to  clearly  explain.  It  iuis  been  suggested  that  the 
influence  upon  milk  secretion  of  aa  abundant  su[)ply  of  digestible 
protein -in  the  ration  is  due  to  the  influence  of  jiroteiii  upon  nietalwlic 
activity  rather  than  because  so  much  is  needed  t<i  form  milk  solids. 
Whatever  the  explanation,  the  fact  seems  fairly  well  cstiiblished  that 
a  liberal  supply  of  protein  is  favorable  tu  increase  in  the  amount  of 
milk  secreted. 

The  feeding  standard  prepared  by  Wo!  IT  thirty  years  ago  was  modi- 
fied by  him  froui  lime  tu  time  in  accordance  with  the  teachings  of 
experience  and  experiment.  Recently  Dr.  Lelimann  has  made  changes 
in  this  standard  fxr  iiiilcli  cows  so  as  tc)  provide  niti4)us  fitted  to  the 
actual  milk  production.  In  lhe.se  standards  he  has  made  the  ration 
narrower  as  the  amount  of  milk  secreted  is  larger.  Tlio  standard 
rations,  as  prepared  by  Dr.  Lehmaun  for  cows  per  1,(100  pounds  live 
weight  with  different  milk  yields,  are  as  follows: 


Milk  per 

cow  por 

(lay. 

Protein. 

Put. 

Onrhohy 
drntra 

NatrlUvo 
ratiu. 

PauniU. 

Antnrb. 

Pound*. 

PountU 

11 

1.0 

0.8 

10 

1:«  T 

10 

£U 

.4 

a 

1:8  11 

a 

«.S 

.6 

13 

l:5.T 

CT 

8.8 

.» 

IH 

l.t.ft 

EFFECT  OF   POOD   ON   QUALITY   OF  MILK. 

The  nuestion  of  the  effect  of  food  upon  the  compo.sition  of  milk  has 
called  forth  a  variety  of  opinions  and  much  experimental  work,  Jind  is 
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at  present  reganlcd  by  many  as  unsoltled.  In  tlie  opinion  of  most 
investigators,  after  a  certain  point  is  passed,  food  is  only  of  socondarj- 
importance,  and  the  quality  of  tbe  milk  depends  upon  tlie  natnral 
rapacity  of  the  animal  and  the  glands  for  set'reting  milk.  By  some 
investigators  and  by  many  practical  feeders  this  point  is  not  considerod 
as  settled. 


I 


I 


CAN    THE    PERCENTAGE    OP    FAT    IN    MILK    BE    lA)^rERED   BY  SCANTY 

FEEDINCJ? 

In  the  case  of  short,  periods  (ten  days  to  three  weeks)  the  results  of 
the  experiments  seem  to  bo  entirely  consistent  with  the  conclusion 
that  scant  feeding  or  the  feeding  of  unbalanced  rations  exerts  an 
entirely  insignificant  influence  on  the  fat  content  of  milk.  The  results 
of  all  lliese  cxporinieuts  which  have  come  to  my  notice  are  summed 
up  in  the  following  conclusions  of  one  such  test: 

The  animals  were  fed  for  two  weeks  on  rations  whicii  wore  insuffi- 
cient. Tlie  cows  lost  in  weight,  and  in  some  cases  there  was  a  slight 
shrinkage  in  yield  of  milk,  but  the  composition  remained  practically 
unchanged,  indicating  that  it  is  the  flesh  of  the  animals  that  firrrt 
declines  when  the  aliment  is  insullicient. 

In  the  case  of  long-continned,  scantily,  and  poorly  balanced  feed- 
ing, it  seems  to  be  clearlj*  established  that  the  fat  contmit  of  the  milk 
may  be  materially  reduced  l)elow  the  normal.  This  is  illustrated  by 
observation  ujion  cows  in  Norrland.  During  the  period  from  Jan- 
uary to  May,  Norrland  cows  are  in  general  fed  only  a  meager  allow- 
ance of  marsh  hay  and  are  therefore  in  a  very  iioor  condition  when 
turned  out  to  pasture  in  June.  The  results  of  about  2,000  analyses 
for  these  periods  of  feeding  show  that  on  rich  p.i.sturage  their  milk 
carried  from  2.65  to  5.8  per  cent,  with  an  average  of  4  per  cent  of 
bntUT  fat,  and  that  on  .scant  stable  feeding  the  milk  carried  from 
1.10  to  4.6  per  cent,  with  an  average  of  3.25  per  cent  of  butter  fat. 
In  discussing  these  results,  the  author  concludes  that  the  fat  content 
of  milk  can  not  be  increased  at  will  by  increasing  a  normal  nition, 
but,  on  the  otiier  jiand,  that  it  can  be  greatly  decreased  bj-  scant  and 
poor  rations.  If  a  change  is  made  from  a  deficient  to  a  normal  ration, 
the  fat  content  of  the  milk  will  again  1k>  raised  to  the  limit  determined 
by  the  inlieronl  (iualilies  of  I  lie  individual  C(»w.  This  point  is  more 
or  less  generally  accepted  and  is  of  practical  importance  in  the  case 
of  ordinary  feeding  only,  as  it  indicates  that  cows  may  be  below  their 
normal  for  some  reasons,  and  that  a  proper  lation  may  api)arently 
increase  the  percentage  of  fat,  when  in  reality  it  is  only  bringing  the 
animals  up  to  their  normal  quality  of  milk. 

CAN  THE   PERCENTAGE   OF   FAT   BE   RAISED   BY   LfBER^VL   FEEDING? 

Up  to  the  time  of  the  publication  of  a  paper  by  Soxhlet  in  1800  there 
was  little  diversity  of  opinion  among  American  investigators  on  this 
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subject.  It  wsvs  gcnomlly  acceptwl  that  the  fwldition  at  nutrients  to 
fku  already  uorniiil  ration  would  not  inrrense  the  percentage  of  solids 
in  the  milk  or  the  percentage  of  one  or  more  of  the  constituents  of 
the  solids.  Hundred.s  of  feeding  experiments  with  cows  on  different 
rations  ha\-e  been  made  in  which  the  milk  ha.**  been  analyzetl  and 
exact  records  of  the  percentages  of  fat  have  Ijeen  kept .  These  tests 
have  Ixx'n  ma<lo  with  all  kinds  of  feeds  and  with  a  very  general 
agreement  that  changes  of  feed  when  cows  were  previonsly  well  fed 
were  without  effect  on  the  composition  of  the  milk.  The  general 
opinion  among  investigatoi-s,  at  home  and  abroad,  is  illustrated  by 
the  following  abstracts  from  the  results  of  feeding  experiments  in 
many  countries  with  many  animals: 

A  Danish  investigator,  speaking  of  extensive  fewliug  experiments 
in  Denmark,  sjiys  in  substance:  The  experiments  prove  that  the  feed 
under  practical  conditions,  as  found  in  this  country,  exerts  an  entirely 
insignificant  influj-nce  on  the  fat  cont-ent  of  the  milk. 

Another  investigator  says:  Tl»e  complete  chemical  analyses  of  the 
samples  of  milk  from  the  different  lots  failed  to  disclose  any  decided 
difference  in  the  composition  of  the  milk  attrilnitable  to  the  diffenint 
concentnit^d  foods  fed,  and  the  aullior  therefore  concludes  that  in 
the  comparative  feeding  trials  with  milch  cows  now  continuenl  for 
seven  consecutive  years  at  this  station,  in  which  1,C39  cows  have  been 
included  (sepanite<l  intoHU  lots  on  10  estates  in  different  parts  of 
our  country),  it  has  been  found  over  and  over  again  that  the  changes 
made  in  the  f«xid  of  the  lots  have  had  practically  no  influence  on  the 
chemical  composition  of  the  milk.  In  these  exi)eriments  grain  has 
been  fed  against  roots,  against  oil  cake,  and  against  wheat  bran  or 
shorts;  grain  an<l  oil  cake  have  been  fed  against  roots,  or  roots  havo 
been  fe<l  as  an  additional  footl. 

An  investigator  in  Scotland,  speaking  of  the  results  of  liis  experi- 
ments, .says:  These  experiments  plainly  indicate  that  while  many 
foods  appear  to  have  a  tendency  to  enrich  or  impoverish  the  milk, 
still  neither  effect  is  permanent,  the  inclination  after  a  time  being  for 
the  milk  to  retnm  to  its  more  norauil  compositiim. 

The  conseu.sus  of  American  investigators  on  the  effect  of  different 
rations  is  illustrated  in  the  discussion  of  the  results  of  a  fee<ling 
experiment  which  may  be  concisely  .stated  as  follows: 

About  5  per  cent  more  milk  was  produced  on  2  pounds  and  10  i)er 
cent  more  on  i.5  pounds  of  protein  daily  than  when  the  animals 
received  1..5  pounds  each.  The  quality  of  the  milk  was  scarcely 
changed. 

Such  was  the  situation  in  1800,  and  the  subject  would  havo  Ix-en 
considered  closed,  with  the  evidence  all  in  and  verdict  rendered,  had 
it  not  been  that  in  that  ye.ar  a  distinguished  (.lenuaii  investigator 
published  a  brief  account,  without  giving  the  datjj,  of  experiment-s  in 
which  the  percentage  of  butter  fat  was  materially  increased  in  milk 
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by  feeding  tallow  in  the  form  of  emulsion.  In  this  paper  Professor 
Soxhlet  pointed  out  that  in  some  of  the  experiments  which  have  been 
regarde<i  as  conclusive  on  certain  points  and  which  have  had  much 
to  do  with  shaping  the  general  opinion  of  the  effect  of  food  on  milk, 
rations  were  fed  which  were  less  digestible  than  was  assumed,  i.  e., 
that  the  particular  substances  tested,  like  fat,  were  added  to  the  basal 
ration  in  such  form  that  they  were  not  digested  by  the  animaL 
Hence,  no  effect  could  be  reasonably  expected.  His  investigations 
led  him  to  believe  there  is  no  direct  transmission  of  fat  from  the  food 
to  the  milk,  as  some  have  held,  but  that  normal  milk  fat  is  a  product 
of  the  activity  of  the  lacteal  glands,  and  that  its  source  is  the  Iwxly 
fat  of  the  cow.  The  fat  of  the  food  affects  the  secretion  of  milk  fat 
by  replacing  a  part  of  the  body  fat,  and  thus  causes  a  transmission 
of  the  body  fat  to  the  milk.  lie  is  confident  that  the  fat  of  the  food 
can  effect  a  one-sided  increase  in  the  fat  content  of  the  milk;  but  he 
states  that  fat  is  the  only  food  constituent  capable  of  doing  this. 

The  firat  brief  account  of  Soxhlet's  work  is  all  that  has  been  given, 
and  whether  the  experiment  was  confined  to  one  cow  and  whether  the 
reported  increase  in  yield  of  fat  was  continued  more  than  for  a  few 
days  is  not  known.  As  the  result  of  the  publication  of  this  experiment 
a  renewed  interest  was  taken  in  the  subject  and  numerous  experiments 
have  been  made.  While  the  later  findings  are  not  In  accord  with 
Soxhlet's  results,  they  are  of  sufficient  interest  to  warrant  a  brief 
review,  particularly  as  thej'  have  led  to  aperies  of  experiments  on  the 
effect  of  fat  in  food  upon  butter,  which  is  discussed  further  on. 

Tallow  feeding  at  the  New  York  Cornell  Station  resulted  as  follows: 
Five  cows  of  different  ages  kept  at  pastxire  were  fed  a  ration  of  equal 
parts  of  wheat  bran  and  cotton-seed  meal,  with  the  addition  of  corn- 
stalks, silage,  or  hay,  wlien  tlio  pasture  began  to  fail.  For  ten  weeks 
Ihcy  were  given  tallow  in  addition,  beginning  at  the  rate  of  4  ounces 
per  animal  daily,  and  gradually  increasing  the  amount  4  ounces  at  a 
time  until  each  cow  was  eating  2  pounds  daily.  Similar  experiments 
were  carried  out  with  5  two-year-old  heifers  which  had  recently  calved, 
and  a  winter  trial  was  also  made  witli  5  two-year-old  heifers  which 
had  recently  calved. 

Xo  difficulty  was  found  in  getting  the  animals  to  eat  the  tallow. 
The  healtli  of  all  the  animals  remained  good,  and  no  appreciable 
change  in  live  weight  took  place.  There  was  no  marked  change  in 
the  percentage  of  fat  and  yield  of  milk  In  the  period  when  the  cows 
were  on  a  full  feed  of  tallow.  While  there  are  slight  variations  in 
the  percentage  of  fat,  they  rarely  reaieh  0.5  per  cent,  and,  what  is  of 
more  significance,  they  are  not  uniform.  Some  of  the  cows  gave  richer 
milk  and  some  poorer  on  a  full  feed  of  tallow  than  they  did  before  or 
after. 

In  experiments  at  the  Xew  Hampshire  Station  the  first  effect  of 
feeding  oils  was  to  increase  the  fat  in  the  milk.     The  sharp  increase 
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ill  fat  was  followed  by  a  deerea.se  iiutil  the  iiiilk  again  reached  its 
normal  conipnsilion.  The  results  of  this  work  are  suinninrized  as 
follows : 

The  first  olTeel  of  an  inereu.Sf  of  fat  in  a  eow's  ration  is  lo  increase 
the  pereeutage  of  fat  in  her  milk.  With  the  eontinuation  of  siieh  a 
ration  the  tendency  i.s  for  the  milk  to  return  to  its  normal  coiulition. 
The  increase  in  fat  is  not  due  to  tlie  oils  Iml  to  l]i<>  uniuitunil  char- 
acter of  the  ration.  The  results  in  this  cxiicrinieiit  tciitl  to  confirm 
the  concliision.s  that  the  comjKJsition  of  a  cow's  milk  is  delerniine<i  by 
the  individuality  of  the  cow,  and  (hat,  al11iou;,di  an  unusual  food 
may  disturb  for  a  tiiiii'  tlic  comjiosition  uf  tlic  milk,  its  effect  is  not 
continuous. 

The  results  of  <Terman  cxiM-rimcnls  su^}j:cstcd  by  Soxlilct's  results 
sliow  that  tJie  percentage  of  fat  in  the  cnw'.s  milk  as  a  rule  increased 
during  the  first  four  t«  six  days  of  oil  feeding,  in  single  eases,  nearly 
1  iM>r  cent;  after  10  to  23  days,  however,  the  fat  coiiteiit  airain  became 
normal  in  spite  of  tin-  fact  that  the  oil-cmulsioii  feeding  wjis  con- 
tinued. The  j'ield  of  milk  and  of  fat  changed  with  the  oil  feeding 
in  the  same  manner  as  the  i)ercentag«!  of  fat  in  the  milk.  Another 
Geraian  iinestigator  finds  as  Ihe  result  of  experiment,  that  tlie  fat 
content  of  the  milk  was  increased  at  first  by  feeding  large  (luantities 
of  oil  in  the  form  of  an  emulsion,  but  later  on  no  increase  look  place; 
the  milk,  on  the  contrary,  dropped  to  its  previous  normal  fat  content, 
depending  <m  the  individuality  of  the  cow. 

These  experiments,  on  the  whole,  indicate  that  the  eifecl  of  even 
very  abnormal  food  materials  is  not  to  alter  permanently  the  composi- 
tion of  milk,  and  one  is  forced  to  the  conclusinn  that  Soxldel  pub- 
lished prematurely  the  result.s  of  too  short  experiments.  Tlie  final 
conclusions  thus  far  reached  indicate  that  the  further  addition  of 
nutrients  to  a  normal  lation  lias  little  or*  no  permanent  effect  upon  the 
percentage  of  fat  in  the  milk.  The  results  of  these  exiH-rimeiits  and 
others  of  similar  kind  are  making  clear  the  necessity  of  using  long 
(four  weeks  or  more)  feeding  periods  and  the  inireliabilily  of  conclu- 
sions based  U]k)ii  tests  of  only  a  few  days'  duration. 

EFFECT  OF  FOOD   OX   BUTTER   .\yD  THE  COMPOSITION  OF  Bl'TTER   FAT. 


The  experiment  reported  upon  by  Suxhlel  which  led  to  the  feeding 
of  oils  and  fats  stimulated  a  study  upon  the  relation  of  the  character 
of  the  fat  of  the  food  and  that  of  the  milk,  ami  tends  to  throw  some 
light  upon  the  source  of  the  fat  of  milk. 

Investigations  by  the  stations  made  nearly  ten  years  ago  agreed  in 
giving  conclusions,  of  which  the  following  are  typical: 

The  tendency  of  butler  to  melt  during  hot  •vcather  may  lie  influ- 
snced  by  the  kind  of  food  ami  also  the  degree  of  hardness  maybe 
'affected. 

A  mixture  of  cotton-seed  meal  or  liuseod  meal  witli  corn  meal  and 
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wheat  bran,  especially  the  cottoii-seed  meal  mixture,  i>r(xliiee<l  bntter 
less  easily  melted  ami  •>f  n  more  solid  appeamnee  than  <lid  the  peas 
and  barlej-. 

Gluten  prwluets  rotitaiiiiiif:!:  large  pereontages  of  oil  pi-oduee  soft 
butter.  Gluten  meal  tends  to  make  soft  butti'r,  while  eotton-seed 
meal  tends  to  make  a  hard  butter.  The  hardness  of  butter  seems  to 
depend  more  upon  the  eharacter  of  the  food  than  upon  its  nutritive 
ratio. 

The  recent  feeding  of  oils  and  fats  as  large  parts  of  rations  has  given 
results  upon  the  eoniposition  of  tli**  fat  of  milk  and  butter,  of  which 
the  following  are  fair  illustrations: 

Cows  fed  ou  cotton-seed  oil  produce  milk  the  butter  fat  of  which 
gives  cotton-seed  oil  reactions.  The  reactions  appear  when  the  cows 
n?ceive  onlj'  a  small  qnaiitity  of  oil.  They  increase  somewhat  with 
continuous  feeding,  but  apparently  can  not  bo  carrie<l  be^tjnd  a  cer- 
tain point.  The  reafting  subslant^  pa.sses  into  the  milk  within  less 
than  twcnt,y-l'oui-  hours  after  the  f«'eding  liegins  ami  continues  to  do 
HO  for  several  days  after  it  has  been  dropjied. 

The  same  oil  had  .-i  marked  influence  on  the  appearance  and  taste 
of  the  milk  and  increased  the  index  of  i-efraetion,  diminished  the  vol- 
atile fatty  acids,  and  increased  the  iodin  number  of  the  butter.  The 
butter  produee«l  on  cocoanut  oil  was  normal  in  appearance,  but  hafi 
an  unmistakable  taste  of  cocoanut  oil.  The  index  of  refraction  of 
the  butter  was  materially  diminished,  the  volatile  fatty  acids  were 
slightly  inereaseil,  and  the  io<lin  number  was  noticeably  diminished. 
On  almond  oil  the  butter  showetl  a  i)ositive  increase  in  the  index  of 
ivfraction  and  the  iodin  number  increased.  The  authors  conclude 
that  the  feeding  of  oils  not  only  gi'eatly  changed  the  butter  bat 
that  the  changes  follow«l  in  general  the  characteristics  of  the  oils 
themselves. 

The  examinations  of  the  Initter  fat  showed  that  the  ^Tjlatile  fatty 
Hcids  decre»ised  greatly  during  the  linsee<l-oil  feeding.  This  eflfeet  of 
the  oil  feeding  was  much  more  iiersistent  than  on  either  the  jneld  or 
fat  content  of  the  milk,  and  on  discontinuance  of  the  oil  fee<lingthe 
return  to  a  normal  volatile  acid  content  came  but  slowly.  The  iodiu 
number  rose  and  fell  rapidly  with  the  feeding  of  oil  and  discontin- 
uance of  it.  As  only  small  quatitlties  of  liuoleie  acid  were  found  in 
the  fat,  the  increased  iodin  numl>er  must  havelteen  due  toaninerea.se 
in  the  olein  content  of  the  fat  on  oil  feetling.  The  index  of  refr.u.'- 
tion  changed  in  the  same  manner  as  the  iodin  number,  the  curves  for 
the  two  sets  of  determinations  following  each  other  closer  throughout 
he  experiments.  The  increase  due  lotheoil  feetlingwas  very  marked 
ltd  rapid,  with  the  maximum  appearing  about  the  fifth  da}'  of  the 
oil  feeding.  The  melting  point  of  the  fat  increased  in  the  sauao  man- 
ner as  the  iodiu  number — namely,  from  '.ibA°  to  30'  (.". 
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ITie  above  resnlts  seem  to  warrant,  the  general  conclusions  fhiit 
when  a  larjre  quantity  of  fat  is  .snpplic<3  to  tho  animal  orjjanisin  in  the 
food  it  will,  after  having  been  transferred  to  tlie  blood,  be  seewted  as 
milk  fat,  but  the  a»>cretion  can  not  be  looked  upon  as  a  direct  trans- 
mission of  the  fat  from  the  ))lootl  to  the  milk  ;j;lands.  Tlio  fat  added 
will  lie  worked  over  in  passing  thnnigii  the  alveoli  cells  of  the  milk 
gland  in  such  a  manner  that  a  large  amount  of  olein  and  a  small 
amount  of  a  fat  having  a  high  melting  point  are  formed.  If  there 
are  large  (niantities  of  drying  oils  in  the  fat  consumed,  Ihese  will  be 
changed  to  nondrying  oils  before  being  secreted  in  the  milk. 

SOME  OF  THE  CONCLUSIONS  REACHED. 

Although  the  physiological  side  of  milk  produt.'tion  is  incompletely 
understood,  and  there  is  need  of  nnich  investigation  before  definite 
statements  can  positively  Ik?  made,  Ihe  result-sof  a  present  knowledge 
seem  to  warrant  the  following  general  summary: 

The  S4>eretion  of  milk  is  closely  related  to  the  nervous  (o-ganism  of 
tl»e  cow,  ami  anything  whieh  affects  the  nervous  system  may  tem- 
porarily affect  l)oth  the  quantity  and  (luality  of  the  milk.  Under 
normal  conditions,  milk  secretion  proceeds  uniformly  during  the 
twenty-four  lioiirs.  Fndcr  usual  conditions,  the  fat  of  the  milk  is 
partli'  derived  fiom  body  fat,  but  eliiefly  from  the  fat  of  the  food. 
The  fat  is  not  directly  transmitted  from  the  blood,  but  is  modified  and 
worked  ovei*  by  tlie  alveoli  of  tho  udder.  The  quantity  of  milk  is 
largely  determined  by  the  quantity  and  quality  of  tho  food.  Under 
usual  conditions  the  quality  of  the  milk  is  but  little  affected  by 
the  food.  If  for  any  reason  the  quality  of  the  milk  is  temporarily 
changed,  there  is  always  a  tendency  to  return  to  the  normal. 

When  a  irow  in  good  condition  is  in  full  milk  she  will  give  her  nor- 
mal quality  of  milk  at  least  for  a  limited  time,  even  though  the  quality 
or  quaulity  of  her  ftwd  is  deficient. 

^\^len  in  good  condition  a  heavy  milking  cow  will  take  Hesh  or  fat 
off  her  botly  in  order  to  give  her  normal  quality  of  milk. 

If  the  food  ingretlients  are  present  in  sufficient  quantity,  in  a  stato 
palatable  to  the  animal  and  easily  assimilat-ed,  it  does  not  seem  to 
make  much  difference  from  what  source  they  come." 

Tho  i)ercent;igo  of  butter  fat  in  milk  is  very  little  influenced  by 
foods  containing  a  large  percentage  of  oil,  such  as  linseed  or  cotton- 
cake,  nor  yet  by  albuminous  foods*,  such  as  bean  or  pea  meal,  decorti- 
cated cotton  cake,  etc. 

The  composition  of  the  butter  f»t  is  modified  witliin  narrow  limits 
by  the  fat  of  the  food. 

« In  other  words,  one  kind  of  food  is  as  good  an  another,  proridod  ther«  ia  enongh 
of  it  and  it  is  well  proportioned,  or  ' '  balanced, ' '  and  that  it  ia  in  character  aatiaiaq-_ 
tory  to  the  animal. 
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All  increase  in  quantity  and  (xualityof  milk  over  the  present  normal 
standard  or  average  pnxluct  is  to  be  looked  for  more  from  breeding 
than  from  feeding. 

There  is  a  tendency  for  the  milk  capacity  of  the  cow  to  be  trans- 
mitted to  her  descendants  with  usually  only  small  changes  in  quality 
and  quantity.  By  proper  feeding,  the  heifer  can  be  developed  to  lier 
normal  qualitj'  of  milk.  How  far  the  quantity'  may  be  thus  increased 
is  unknown.  The  hope  of  improvement  of  dairy  cattle  is  in  wise 
breeding  and  in  careful  selection  and  judicious  feeding  of  the  young 
stock. 

DISCUSSION. 

Note. — The  foregoing  paper  was  read  by  Professor  Woods  at  an  annual  meet- 
ing of  the  Connecticut  State  Board  of  Agrriculture,  aud  was  followed  by  a  discos- 
sion,  from  the  full  report  of  which  the  following  extracts  have  been  made: 

Thei:e  is  a  general  tendency  for  the  milk  to  have  the  same  quality  throughout 
the  entire  history  of  the  animal,  from  a  heifer  to  old  age:  that  is,  the  heifer  that 
gives  milk  of  a  certain  richness  will  not  be  apt  to  vary  much  from  this  quality  as 
she  increases  in  age.  There  may  be  a  very  slight  increase  in  the  percentage  of  fat 
as  age  advances,  but  average  figures  show  the  whole  variation  to  be  only  about 
one-sixth  of  1  per  cent. 

In  sncceeding  generations,  improvement  in  both  quantity  and  quality  of  milk 
produced  may  be  expected,  resulting  not  from  any  one  cause  but  from  a  combina- 
tion of  judicious  breeding,  feeding,  and  treatment. 

Secretary  T.  S.  Gold  said:  "  There  is  one  way  by  which  I  can  reconcile  these 
different  statements.  The  professor  says,  when  yon  feed  a  normal  ration  by  add- 
ing to  it  you  can  improve  the  quantity  and  quality  of  the  milk  only  for  a  time, 
but  you  can  not  increase  it  beyond  the  normal  yield  permanently.  Now,  as  dairy- 
men, do  we  not  generally  allow  onr  cows,  in  that  particular  period  that  lias  been 
referred  to,  just  between  grass  and  hay,  to  live  on  something  below  the  normal 
ration — that  is,  frozen  gra.S8  and  other  materials  of  that  kind?  And,  when  we  come 
to  give  them  meal  or  to  pvit  them  in  the  bam  and  give  them  good  food,  we  know 
the  product  we  get  is  better — better  cream  and  better  milk.  Half-frozen  grass  is 
not  a  normal  ration.  A  cow  will  not  eat  it  as  well,  and,  of  course,  can  not  be 
expected  to  do  .so  well.  She  never  will  make  first-class  milk  on  such  food.  It  seems 
to  me  tliat  Doctor  Atwater  offered  a  very  Buggestive  remark  in  this  connection 
this  morning.  When  onr  cows  arc  fed  on  such  imperfect  rations,  do  they  not 
require  all  the  nutriment  there  is  in  the  food  for  their  keep,  instead  of  producing 
rich  milk?  Tho  cow  grows  poor  and  givps  poor  milk,  consuming  the  fat  in  the 
system.  I  think  wo  are  not  so  far  apart  as  we  might  be  on  this  question.  I  think 
if  we  give  our  cows  good  normal  rations,  and  they  are  healthy  cows,  it  will  be 
found  difficult  to  improve  the  butter  or  the  milk  very  much." 

Ex-Governor  W.  D.  Hoard  said:  "  In  Wisconsin  we  have  gone  through  experi- 
ments on  this  very  subject  that  have  cost  us  over  $2,000,  to  see  if  we  could  feed 
butter  fat  into  tho  milk  or  increase  the  i)ercentag('  of  butter  fat.  It  can  not  be 
done.  Now,  understand  that.  We  will  suppose  that  a  cow  is  giving  4  per  cent 
butter  fat  in  her  milk.  Can  we  feed  her  so  that  she  will  give  .'5  per  cent?  Many 
men  think  so.  I  have  tried  it  in  so  many  ways  that  I  have  given  up  trying,  because 
it  can  not  be  done.  I  can  increase  tho  amount  per  day,  temporarily,  of  butter  fat. 
I  can  increase  the  amount  per  day,  but  I  have  never  been  able  to  make  any  per- 
ceptible change  in  the  relation  of  the  solids  to  each  other.    For  instance,  there  is  3,6 
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per  Ct'^nt  ciisein,  4.7  por  cent  sngar,  ami  t  jier  cent  of  bntter  fut;  iind  there  it  stays 
right  along.  1  have  never  been  nl/le.  in  all  the  time  that  I  have  been  at  work  at  it, 
to  effect  any  cliange  in  the  relation  of  the  Sfilid  conntitiient«.  If  it  were  ko.  good 
friends,  don't  yon  see  it  would  be  very  easy  to  take  a  Ilolstein  and  make  a  Jersey 
of  it;  or  verj-  easy  to  take  a  Jersey  and  make  a  Hiilstt'in  of  it,  if  yon  could  change 
the  per  cent?  The  pt' rcent^ige  is  practically  fixed.  What  is  the  reason,  then,  that 
some  cows  give  a  richer  milk  than  others?  Because  they  are  bred  so,  smd  not 
because  they  are  fed  so.  At  onr  creamery  there  liave  been  over  2T.(K)0  tests  made 
on  milk.  We  made  12,(K)0  tests  at  one  time  in  all  conceivable  ways — chemical 
analyses,  tests  of  the  Ba))C(xk  apparatus,  and  all  sorts  of  tests,  and  I  want  to  tell 
yon  what  I  know.  There  is  a  temix>rary  variation  sometimes.  It  passes  up  and 
down  like  the  mercury.  But,  notwithstanding  that,  I  know  it  is  not  lasting,' 
because  there  are  certain  other  causes  which  change  it  the  other  way  and  change 
it  back  to  about  the  normal  8t;iudurd.  AU  sorts  of  conditions  affect  the  cow's 
cream — feeding  conditions,  stabling  conditions,  etc. — all  these  things  do  prrnlucea 
temporary  variation.  Some  of  these  things  may  make  a  difference  in  the  cows, 
and  hence  a  change  of  feed  might  sometimes  stimulate  the  secretive  organs,  and 
you  do  improve  the  flavor,  and  your  lactometer  will  change  up  ami  down  in  the 
milk,  but  it  is  simply  temporary.  The  average  percentage  remains  about  the 
same." 

Dr.  E.  H.  Jenkins  said:  "  No  one  can  rationally  discuss  the  result  of  feeding  or 
the  effect  of  feeding  upon  butter  fat  in  the  milk  iinless  he  has  weighed  the  milk 
from  every  milking,  and  unless  he  has  determined  the  fat  either  by  the  B:i>x-(X'k 
test  or  by  some  other  laboratory  method.  An  examination  of  milk,  which  has 
been  shipped  from  Litchfield  down  to  New  York  is  not  likely  to  show  exactly 
what  the  cows  give  in  that  locality,  I  have  seeii  tniin  hands  drinking  out  of 
the  cans,  from  the  cover  of  the  cans,  and  then  liUing  up  the  cans  with  water 
in  such  a  way  as  to  make  the  (juantity  ai)pear  correct,  and  by  just  so  mwh  water 
as  they  poured  in,  the  milk  wjis  deficient.  The  lactometer,  as  thf  sole  test  used  by 
the  wholesale  dealers  in  New  York,  shows  absolutely  nothing  as  to  the  conteTits 
of  the  milk.  The  less  fat  yon  have  the  higher  specific  gra>nty  you  get.  This  is  a 
subject  which  can  not  be  discussed  in  a  rational  way  unless  the  quantity  of  milk 
at  each  milking  is  known,  and  the  i>ercentage  of  fat  in  that  milk  shown  l)y  the 
Bjilx"Ock  test,  or  by  some  other  laboratory'  test.  Now  I  think  that  wipes  out  i"on- 
siderable  of  this  so-called  practical  knowledge  with  regard  to  the  effect  of  feeding 
on  the  amount  of  fat  in  the  milk.  If  you  do  not  know  how  much  milk  a  cow 
gives  at  everj-  milking — if  you  do  not  know  the  percentage  of  butter  fat  in  every 
milking  tliat  she  gives — there  is  no  use  in  discnssing  it  at  all,  l>ecau8e  it  is  impos- 
sible to  make  any  rational  Cfmclnsion." 

Professor  Woods  concluded:  '•  1  am  not  here  in  the  attitude  of  arguing  the  mat- 
ter either  one  way  or  the  other.  The  scientific  man  is  simply  looking  for  facts. 
I  take  the  facts  as  I  find  them  and  report  them  to  you  as  honestly  as  I  know  bow; 
and.  as  a  result  of  all  the  ob.servations  I  have  made.  I  find  that  it  comes  down  to 
this:  The  ([uality  of  the  milk  is  .something  which  is  inherent  in  the  animal,  and  is 
affected  by  food  only  within  very  narrow  limits,  when  affected  at  all.  I  am  free 
to  admit  that  there  are  various  things  that  will  temporarily  affect  the  quality  of 
the  milk,  but  I  can  not  imagine  that  there  can  bo  a  very  ra<lical  change  in  the 
qtiality  in  a  change  from  one  kind  of  fitod  to  another  fiMid.  There  may  Ixs  a  tem- 
porary change  in  the  quality  of  the  milk,  but  there  is  always  a  tendency  of  the 
animal  to  return  to  her  normal  standard,  or  regular  inherent  richness," 
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With  notes  on  the  effect  of  foods,  drugrs,  exposure,  exercise,  and  abnormal 

hodily  condition." 

By  A.  W.  BrrriXG,  M.  D., 
Indiana  Ar/ricnltiiral  E-rperiment  Station. 

THE    PCBPOSE   OF    MILK    SECRETION. 

In  reprodnction  among  tbe  higher  animnla,  the  ofT^ring  at  birth 
are  not  snfficiently  matured  to  Ije  able  to  subsist  alone;  neither  are 
they  surrounded  by  food  th.at  is  already  prepared  for  them.  It  is 
therefore  ncees.siiry  that  nature  should  provide  for  a  part  or  whole 
dependence  upon  the  mother  for  .subsislence,  during  such  time  as  is 
required  for  development  to  a  state  capable  of  independent  existence. 
As  a  means  to  this  end,  wo  find  a  mammary  gland  in  a  very  large 
group  of  animals,  J  lie  secretion  of  which  is  known  as  milk,  and  is 
a  perfect  food.  Milk  contains  all  the  ntitrimonl^  required  by  a  grow- 
ing body,  in  proper  projiortions,  iu  a  palatable  and  easily'  digestible 
form.  For  these  rea.sons  i>ersistent  efforts  liave  l)ten  made  to  domestic 
cate  animals  ami  develop  this  function  to  the  highest  degree  as  a 
source  of  foo<l  for  people.  Flow  successful  these  attempts  have  l^eoa 
is  exemplilied  in  tfie  milking  cipacities  of  several  animals  now  used 
for  tills  purpose.  Animals  in  a  wild  state  furnish  a  quantity  of  milk 
only  sufficient  for  the  young,  and  only  for  sach  time  as  is  necessary 
for  their  maintenance.  Under  domestication  the  cow  in  particular 
ha.s  l)een  deveIope<l  to  produce  a  quantity  sui!icicntt<j  support  several 
oilspring  and  to  keep  up  the  secretion  almost  continaoasly. 

THE   MAXMARY    ULAND. 

The  mammary  gland  being  an  accessory  organ  of  generation,  it  is 
but  natural  that  it  should  1m?  rnditnentary  at  birth  and  without  func- 
tion. It  remains  in  this  condition  until  the  reproductive  function 
becomes  active,  at  which  time  it  begins  to  develop  qnite  rapidly  and 
continues  to  do  so  until  the  end  of  the  first  p<'riod  of  gestation.  Like 
other  organs  of  the  body,  it  grows  with  the  general  growth  and  also 
from  usage.  Its  functional  activity  does  not  ordinarily  begin  until 
near  the  close  of  the  period  of  gestation,  reaches  its  ma.ximum  at  from 
ten  to  fifteen  days  thereafter,  and  then  gradually  ileclines  an<l  pi-ae- 
tically  coa.ses  in  fiom  six  to  ten  months.  If  the  gland  should  be  exam- 
ined at  birth  a  white  fluid  will  hv  found  in  the  ducts,  but  it  is  not 
true  milk.  True  milk  may  occur,  however,  at  a  very  early  dale  and 
without  the  stimulus  of  pregnancy.  A  ease,  as  follows,  came  nuder 
the  notice  of  the  writer:  A  farmer  gave  a  young  calf  to  his  son  to  feed 


"  Extracts  taken  by  permission  from  an  article  in  The  Creamery  Patron's  Hand- 
book. 
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and  care  tov.  The  little  fellow  began  going  through  the  motions  of 
milking  his  i>ot  and  in  the  conrse  of  a  few  weeks  surprised  his  father 
by  producing  a  lialf  pint  of  milk.  While  this  is  an  exceptional  qnan- 
titjr  for  ft  youug  calf,  the  observation  has  frequently  been  niatle  that 
small  quant itifts  will  be  present  in  the  udders  of  calves  that  suckle 
eneh  other  while  being  weaned.  (Jabby  reports  the  case  of  a  heifer 
that  had  never  shown  signs  of  u-struni  suddenly  developing  a  large 
udder  and  was  milked  constantly  for  three  years. 

The  male  is  possessed  of  a  rudimentary  mammary  gland,  but  the 
writer  is  not  aware  tliat  it  over  develops  functional  activity  under  any 
form  of  stimulus  in  the  lower  animals." 
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THE  MILK    CLOBULBS. 

When  milk  is  examined  uinler  tho  miero.seopc  it  appears  as  a  clear 
liquid,  in  which  are  suspended  iin  immense  number  of  spherical  bodies 
that  are  of  a  light  yellowish  appearance  and  are  highly  refractive. 
These  constitute  the  fatty  part  of  the  milk  and  are  known  as  milk,  or 
fat,  globules.  Their  small  size  and  the  \iscous  nature  of  the  nulk 
serum  tend  to  prevent  the  eoak'seence  of  the  globules.  The  size  of 
these  globules  varies  in  all  milks  from  2  /*  up  to  30  ^  in  diameter.* 
The  size  also  varies  with  the  milk  drawn,  whether  it  be  first,  middle, 
or  last  drawn,  as  may  be  seen  by  the  following  records: 

Number  of  glubulea  of  ettch  size  per  l/mo  globules. 


4 

First 
mUk. 

Uiddls 
milk. 

Lut 
milk. 

Wboto 
milk. 

SkimmtHi 

milk. 

9S 

18 

68 

70 

3Ki 

t 

280 

90 

US 

ll» 

425 

8 

427 

215 

288 

!n» 

lai 

la 

IBS 

443 

»4 

uo 

54 

u 

67 

180 

127 

121 

24 

» 

a) 

51 

tSG 

7« 

12 

28 

10 

0 
0 

0 

19 

As  the  period  of  lactation  advances  the  globules  increase  in  number 
and  the  average  size  diminishes,  so  that  after  several  months  the  total 
number  of  globules  per  cubic  centimeter  may  be  two  or  three  times  a» 
great  as  at  first,  but  the  size  correspondingly  smaller;  the  i)ertH>ntag;e 
of  fat  remains  approximately  the  same. 

P.  Collier  records'^  the  results  of  a  laige  numl)er  of  determinations 
of  the  size  of  the  globules  in  the  milk  tif  ilifTcreiit  breeds.     The  size 

"  Bulls  of  dairy  breeds  have  beeu  known  tu  produce  sin h  11  quantities  of  milk 
from  the  rudimentary  teats. — H.  E.  A. 
*  1  ft  equals  1  -S.'i.OOO  of  an  inch. 
'New  York  Experiment  Station  Reiwrt,  1891. 


256  BUBEAU   OF   ANIMAL   INDUSTRY. 

of  the  globules  diminishes  as  the  period  of  lactation  advances;  that 
is,  the  relative  number  of  lai^e  globules  diminishes  and  the  smaller 
globules  increase.  He  found "  that  the  relative  number  was  100  in 
tlie  first  quarter,  137  in  the  second  quarter,  149  in  the  third  quarter, 
and  187  in  the  fourth  quarter  of  the  period  of  lact-ation;  that  is,  a 
given  quantity  of  milk  contained  89  per  cent  more  fat  globules  in  the 
last  quarter  than  in  the  first. 

O.  Schnellenberger  "  found  essentially  the  same  thing,  and  estimated 
•  that  a  liter  of  milk  contained  2,480,000,000  globules  at  the  beginning 
and  4,449,000,000  globules  at  the  end  of  the  period  of  lactation. 

F.  W.  WoU  agrees  with  the  previously  cited  writers,  and  further 
adds  that  age  has  no  apparent  effect,  and  that  the  morning  milk 
contains  more  large  globules  than  the  evening  milk. 

The  milk  from  certain  breeds,  as  Jerseys  and  Guernseys,  is  char- 
acterized by  large  globules,  while  that  of  other  breeds,  as  Ayrshires 
and  Holsteins,  usually  contains  small  globules.  There  is,  however,  a 
wide  individual  difference  in  all  breeds.  Jerseys  sometimes  producing 
small  globules  and  Holsteins  large  ones.  In  normal  milk  the  globules 
are  uniformly  distributed  throughout  the  whole  mass,  but  to  a  greater 
or  less  extent  collected  in  groups.  For  a  long  time  it  was  thought 
that  each  cell  was  surrounded  by  its  own  membrane,  the  membrane 
of  Acherson.  This  membrane  was  supposed  to  be  derived  from  the 
cell  of  protoplasm.  According  to  Babcock,  no  such  membrane  exists, 
and  he  is  supported  in  this  view  by  nearly  all  recent  investigators. 
It  is  now  considered  that  milk  is  a  natiiral  emulsion,  and  that  what 
appears  to  be  a  membrane  is  not  different  from  what  is  seen  in  other 
emulsions  having  the  fat  similarly  divided. 

QUANTITY   AND   QUALITY   OF   MILK   SECRETED. 

Wild  animals  secrete  only  a  sufficient  quantity  of  milk  to  meet  the 
needs  of  their  young  xmtil  they  become  sufficiently  developed  to  secure 
their  own  food.  Under  the  influence  of  domestication  the  functional 
activitj"  of  the  gland  has  been  greatly  developed  both  in  the  quantity 
produced  and  in  the  duration  of  the  period  of  lactation.  In  all  good 
dairy  cows  the  period  should  e.vtend  over  several  months,  and  in  some 
it  is  practically  continuous.  The  average  yield  per  cow  is  less  than 
4,000  pounds  per  annum;  but  in  good  dairies  it  is  more  nearly  G,000 
pounds,  and  in  individuals  it  will  greatly  exceed  that  amount.  In 
one  instance  it  was  over  .30,000  pounds.  The  flow  of  milk  is  greatest 
shortly  after  parturition  and  gradually  decreases  until  the  close  of 
lactation. 

As  milk  is  dependent  upon  the  metabolism  of  the  mammary  gland, 
this  is  in  turn  dependent  upon  the  quantity  of  blood  pjissing  through 
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it.  For  laryo  inilkinf?  capacity  it  is  iiooessary  that  there  sliouM  bo 
large  glandular  ilovelopiiipnt;  but,  more  important  still,  a  large  circu- 
lation of  blootl  in  the  i)art.  The  cuw  must  receive  an  ninplc  supplj"" 
of  foo«l  and  have  the  capacitj-  to  cat,  digest,  assimilate,  and  turn  into 
bloixl  till-  elements  nceossary  to  form  milk.  Some  time  after  parturi- 
tion there  is  a  lendencj'  toward  a  shrinkage  of  the  vessels  of  the  udder, 
and  this  becomes  mure  marked  as  the  period  of  gestation  advances. 
All  the  excess  nutrition  of  the  body  is  needed  for  the  develojiing. 
fetus,  and  hence  a  lessening  of  the  functional  activity  of  the  gland. 
That  pregnancy  is  an  iuMucnci'  tending  to  diminish  milk  secretion  is. 
demonstrated  by  the  fact  that  spayed  cows  will  continue  to  produce- 
milk  a  long  time,  even  from  two  to  five  yeara,  during  which  time  tho- 
quantity  and  quality  iiiakf  a  very  grailual  decrease.  While  pregnane^' 
has  its  iuHucncc  upon  the  period  of  lactation,  there  arc  other  factors 
that  aro  of  even  greater  importance  and  can  not  be  overlooked,  the 
most  important  of  which  is  the  regularity  and  thoroughness  of  the 
emptying  of  the  gland.  If  the  milking  process  be  ihuie  at  irregular 
intervals  or  incompletely,  the  activity  of  the  glaud  soon  ceases.  Short- 
age of  feed  or  water  or  disease  may  result  in  immediate  cessation  of 
secretion.  The  ordinnry  perioil  of  lactation  is  from  nine  totcn  months 
throughout  tin-  life  of  the  animal.  The  first  and  second  periods  ara 
somewhat  shorter. 

Tlie  quantity  and  ijunlity  of  milk  .secreted  each  da^'  is  fairlj-  con- 
stant. Variations  do  occur  within  certain  limits  aiul  may  be  due  to 
nnnierous  causes.  In  general,  the  evening  milk  contains  about  0.5- 
per  cent  more  fat  than  morning  milk,  but  the  latter  exceeds  the  for- 
mer V)y  about  m  per  cent  in  quantity.  An  attempt  has  l)een  made  to 
explain  this  by  attributing  it  to  the  fall  in  temperature  during  the- 
night,  requiring  .some  of  tlie  fat  to  keep  up  the  Ixidy  heat,  and  to  the' 
les.sened  activityof  the  animal.  Fleisehiiiann  and  ^'eitll  i^xperimcnted 
uptin  a  German  herd  of  lit'  cows,  and  fouiul  that  the  fsit  in  the  even- 
ing milk  not  only  varied  within  wider  limits  than  in  the  moraing  milk, 
but  also  ob.served  that  from  March  until  July,  the  period  of  greatest 
activity  of  the  gland,  that  the  nioriiiiig  milk  was  richer  iu  fats  than 
the  evening  milk.  The  difference  in  the  quantity  of  milk  drawn 
morning  and  evening  is  due  in  p^irt  to  the  greater  length  of  time- 
allowed  to  elapse  between  the  evening  and  morning  milking.  Thi» 
may  iMissibly  also  account  for  some  of  the  differences  in  the  pei-cent- 
age  of  fat.  In  general,  the  milk  richest  in  fat  is  that  drawn  aft«r  the- 
shortlist  period,  and  this  has  been  shown  to  be  true  in  cases  whew 
cows  have  been  milked  three  or  four  times  a  day.  After  a  third  or 
fourtli  week  of  lactation  the  percentage  of  fat  in  the  milk  i-emains 
nearly  constant  until  the  seventh  or  eighth  month  or  until  the  quan- 
tity of  milk  begins  rapidly  to  <liminish. 

The  dailv  variations  in  the  milk  are  sometimes  considerable.     Suclr 
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variations  may  be  ascribed  to  changes  in  the  weather,  tenjperatnre, 
food,  surronndings,  indisiwsitiou,  ete. 

Tlie  monthly  variations  in  the  quantity  and  quality  of  the  milk  are 
less  marked  than  the  daily  variations.  Cows  coming  fresh  in  the 
spring  rapidly  better  the  tjuality  of  their  milk,  beginning  about  five 
months  after  calving,  but  cows  t-alving  in  th<>  fall  maintain  a  fairly 
even  quality  throughout  their  CTilire  pcriwl  of  luclation.  The  quan- 
tity of  milk  is  augmented  when  cattle  are  first  ttirned  out  to  pasture 
and  during  drought,  but  this  must  be  ascrilied  to  food  conditions,  and 
not  to  seasonal  variations.  The  richest  milk  is  produced  after  the 
seventh  month. 

The  yearly  changes  in  quantity  are  slight.  The  increase  in  the 
second  and  third  produ<Mng  years  is  marked,  l>ut  after  tluit  it  is  rarely 
more  than  3  per  cent.  The  changes  are  so  dependent  upon  feeding 
that  no  conclusions  can  be  drawn  npon  this  point. 

FAT  IN   FORE   MILK   AND  END   HILK. 

There  is  considerable  difference  in  the  percentage  of  fat  in  tlie  milk 
taken  at  the  dilTerent  parts  of  the  milking.  Schmidt  made  complete 
analyses  of  first  milk  drawn  and  last  milk  drawn,  and  found  that  this 
difference  was  almost  wholly  due  to  the  fat,  there  being  eight  times 
more  fat  in  the  end  milk  than  in  the  fore  milk.  We  have  made  many 
tests  of  the  fat  and  found  the  percentage  to  be  about  five  times  as 
great  in  the  end  milk  as  in  the  fore  milk.  A  possible  explanation 
offered  for  this  is  that  the  fat  at  first  Imlges  or  adheres  to  the  lacteal 
duelit,  and  that  in  n-ality  a  separatiuu  uf  eream  begins  in  the  udder, 
and  this  fat  would,  so  far  as  circumstances  permitted,  seek  to  float 
on  the  denser  fluid  in  the  cisterns  and  teats.  The  udder  of  a  cow 
killed  immediately  aft<M'  milking  showed  on  examination  that  the  ducts 
contained  a  residue  of  rich  milk,  and  it  is  probable  that  the  whole 
of  the  fat  is  never  drawn  at  each  milking. 


4 
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THE   KLABORATION  OF    MILK   IX  THE   ANIMAL  ORG.VNISM. 


There  has  l)een  a  large  nundier  of  theories  advanced  as  to 
methixls  by  which  milk  is  eluboratcd,  most  of  them  based  upon  the 
assumption  that  it  Ls  a  comparativelj*  simx)le  chemical  and  physical 
problem.  All  the  earlier  theorie.s  were  based  upon  such  assumption, 
the  physiologists  regarding  the  mammary  gland  as  an  organ  to  .sepa- 
rate certain  elementii  from  the  blood  in  definite  proportions  as  milk. 
It  was  regarded  that  the  process  was  largely  one  of  transudation 
through  a  Rjiecial  membrane,  on  the  same  principle  that  exchange  of 
gases  by  osmosis  occurs  rapidly  in  the  ti.ssuos  of  the  lungs.  It  was 
assumed  that  the  fat  of  the  food  aiul  the  watx'r  and  the  salta  taken 
into  the  alimentary  canal  were  nhsorlieil  and  taken  into  the  blood 
and  then  eliminated  by  the  mammary  gland.  Tlu-  milk  serum  was 
regarded  as  escaped  blood  seruiu,  and  that  the  other  particles  were 
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derived  from  the  blood  or  epithelial  colls.  The  gland  was  assumed 
to  lie  H  semipassive  orgiin,  receivinjc  the  milk  already  pi-epared,  and 
only  requiring  elimination  in  the  proper  proi>or( ions. 

It  was  upon  the  foregoing  assumption  that  the  great  majority  of 
experiments  have  Ijeen  made  for  the  purpo.se  of  angmenliug  the  quan- 
tity or  quality  of  the  milk.  If  tlii.s  assumi>tion  were  correct,  then  the 
quantity  or  quality  of  milk  produced  would  only  Iw  limited  liy  the 
ability  Ut  digest  and  assimilate  food. 

Probably  the  most  satisf;i<-torily  plariiifil  and  executed  e.vperiment 
to  settle  this  theory  was  made  by  Jordan  and  Jentcr."  The  object 
was  to  delermino  whether  the  fal  in  the  milk  was  derived  from  the  fat 
in  the  footl.  During  the  entire  expei-imcnt  of  fifty-nine  days  analyses 
were  taken  of  the  feeils  and  milk,  and  the  urine  and  feces  collected, 
to  determine  where  everything  had  gone.  For  two  weeks  the  cow  (a 
grade  Jersey)  was  fed  on  10  pounds  of  timothy  hay,  0  pounds  of  corn 
meal,  5  pounds  of  ground  oats,  and  1  pf)un(l  of  wlieat  gluten.  Then 
the  same  fooils  were  fed  with  all  or  very  nearly  all  the  fat  extniettil. 
For  a  short  time  after  the  change  there  was  a  decided  variation  in  the 
milk  solid.s,  but  this  was  s<Km  overcome,  and  the  milk  regained  it.s 
normal  composition  and  maintained  it  with  only  slight  variations, 
which  could  not  be  assigned  to  any  cause,  throughout  the  entire 
pf-rifxl.  The  milk-fat  yield  for  the  seventy-five  days  wivs  0:J.9  jwunds, 
and  the  fat  contained  in  the  fotwl  1 1 .  r,  pounds,  of  which  only  .'>.7  jjounds 
were  digested.  The  extra  fat  could  not  have  come  from  the  prrjvi- 
ouslj*  stored  body  fat,  because  in  the  beginning  of  the  experiment 
the  cow  was  thin  in  flesh  an<l  gained  47  pounds  of  lx)dy  weight,  and 
was  judged  to  lx>  a  fatter  cow  at  the  end  than  at  the  beginning.  The 
milk  f.it  could  not  have  come  from  the  protein,  because  during  the 
fifty-nine  consecutive  days  38.8  pouTids  of  milk  fat  was  secreted  and 
the  urine  nitrogen  was  e<iual  to  about  .33  pounds  of  protein.  Accord- 
ing to  any  accepted  method  of  interpretation,  not  over  17  pounds  of 
fat  could  have  been  producc<l  from  I  his  amount  of  neutralized  protein. 
For  the  greater  i)art  of  the  milk  fat  they  conid  draw  no  other  conclu- 
sions than  that  it  is  formed,  partially  at  least,  from  the  carbohydrates. 
Several  experimenters  have  proved  that  body  fat  may  be  formed  from 
carlwihydrates,  and  the  foregoing  experiment  only  strengthens  the 
analogy  between  milk  and  body  fat  in  this  mode  of  forumtion.  This 
experiment  completely  disproves  the  transudation  theorj',  as  the  con- 
ditions under  which  it  was  conducted  were  wholly  under  control.  It 
further  offers  an  explanation  for  the  results  of  nmny  other  experiments 
conducted  along  the  same  line  but  not  so  completely  carried  out. 

Tlie  transudation  theoi-y  also  meets  a  serious  setback  in  the  fact 
that  the  fats  in  the  milk  are  unlike  the  fats  in  the  food  or  btxly,  and 
that  casein  and  milk  sugar  are  not  found  in  the  bloo<l  or  the  gland 
itself. 
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Aiiotlior  theory  that  has  had  many  snpport«rs  is  that  milk  is  the 
result  of  the-  separating  of  part  of  its  constitaonts,  as  the  water  serum 
and  salt  from  the  blood,  and  part  dne  to  a  fatty  degeneration  of  the 
cells  lining  the  alveolar  cavities,  the  fat  globules  being  dne  to  the 
degenerated  cells  and  the  casein  due  to  the  uudegenerated  portion  of 
th«f  cells.  This  theory  is  actively  supi)orted  by  manj'  of  the  best 
physiologists.  Smith,  after  examining  all  the  phases  of  milk  secretion, 
sums  up  the  whole  as  follows:  "The  process  of  milk  secretion  may 
therefoif  l>e  regarded  as  a  process  of  metaI>olism  of  the  epithelial 
c«flls,  which  undergo  decomposition  and  discharge  the  resulting  prod- 
ucts into  the  excretory  ducts."  lie  regards  "  fat  as  a  product  of  fatty 
degeneration  of  the  protoplasmic  cell  cont<>nts,  for  it  is  not  increased 
but  actually  diminished  by  an  inrrrease  of  fat  in  the  foods.  On  the 
other  hand,  an  increase  of  proteids  in  the  diet  will  cause  an  increase  in 
milk  fat.  In  micro-scopic  examination  of  the  epithelial  cells  of  the 
mammary  g'and,  oil  globules  may  be  actually  .seen  to  increase  in  size 
and  numlx^r  until  often  the  protoplasmic  content  iMKiomes  almost 
entirely  replac<'d  by  oil  globules  which  entirely  agree  in  their  charac- 
teri.stics  with  the  oil  globules  found  in  milk."  In  feeding  animals  on  a 
highly  albuminous  diet  they  increas«?  in  weight  and  produce  more  fat  in 
the  milk,  at  the  same  time  showing  that  they  can  not  be  filling  the  pail 
from  adipose  tissue.  However,  in  herbivora  not  enough  albuminoids 
are  iHjing  taken  up  to  account  f(n"  this  fact,  so  that  some  must  be 
derived  from  tlu;  blood. 

P.  Collier  made  an  investigation"  to  determine  the  number  of  fat 
globules  found  in  milk  in  a  given  time.  lie  made  his  observations  on 
a  largo  number  of  cows  and  found  that  on  an  average  each  .secreted 
seven-tenths  of  a  pouncl,  or  nearly  19.fi  cubic  inches,  of  milk  per  hour, 
an<l  that  there  were  15:.*  fat  globules  in  each  0.(t001  cubic  inch  of  milk. 
He  cfjncluded  that  tliis  was  equivalent  to  secreting  136,0(iO,CHK)  fat 
glol)ules  j)('r  second.  He  duplicated  his  work  on  23  other  cows  and 
found  they  secreted  an  averagisof  13s,i'(x:»,0()0fat  globules  per  second. 
Collier  also  recognized  the  fad  that  milk  contains  ingredients  that 
must  bo  the  result  of  some  special  activity,  as  the  casein  and  milk 
sugar  are  not  i)resciit  in  the  bhxwl  and  tlie  fat  only  in  traces,  thus  pre- 
cluding the  possibility  of  being  derived  by  transudation.  A  gootl  cow 
maj'  produce  2..5  kilograms  (."» jiounds)  of  albuminoids,  fat,  and  sugar. 
The  weight  of  the  total  solids  of  a  gland  produ<'iMg  that  amount  <if 
milk  soliils  is  only  about  1.10  kilograms  (2.25  pounds),  which  won. d 
necessitat*'  a  ••oniplete  ri'newal  of  tissue  2.O0  times  a  day.  He  might 
hav<'ad<ie<l  that  the  epithelial  c;;lls  con.stitute  only  a  small  part  of  the 
glaiKl  structure,  an<l  it  wouhl  therefon;  require  even  more  rai)id 
ri'n»!wal.  This  would  require  an  almost  incredible  cell  growth,  so  that 
we  ar<>  fitrced  t(»  assume  that,  although  the  growth  and  disapix-a ranee 
of  certain  cells  is  of  the  greatest  importance,  the  organic  substances 
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ill  milk  mo  iiiodilled  fioiu  sulisUuifOS  in  tlie  blood  iiiitl  lymph  into  the 
forms  we  find  lliein  in  milk  by  the  functional  netivity  nf  the  colls. 
Tho  esliniati>s  iipon  tht>  rati?  nf  cell  mnlti[iiifati(>n  as  made  by  Dr. 
Collier  are  only  approximate,  but  are  certainly  near  enoufjli  to  the 
trulli  to  warrant  diawin^r  the  conclusion  that  fat  is  not  the  result  of 
fatty  degeneration  of  the  cells.  Ill  fact  such  a  process  is  incompati- 
l)Ie  with  our  knowledge  of  the  physiology  of  tin'  i-cll  repriKluction  or 
disintegration. 

.Soxhlet  has  recently  advanced  the  theory  "  that,  milk  i.s  the  result 
of  tiie  disorganization  of  tissues,  either  of  tlic  milk  ixlands  themselves, 
accoi'ding  to  Voit,  or  of  the  white  blood  corpuscle,  according  to  Rau- 
ber.  Thus,  according  to  Soxhlet  the  constituents  of  food  can  not  bo 
dire<'tly  converted  into  componentsof  milk,  but  must  first  be  used  for 
the  eoustrucHou  of  some  tissue  and  Jifterwards  be  decomposed  and 
then  utilized  in  tho  produetion  of  milk  fat.  A  nornuvl  Iiutter  faf 
could  then  be  pnidiiced  by  food  devoid  of  fal,  ami  feeding  any  kind 
of  food  devoid  of  f.'it,  although  rich  in  f;it-forming  constituents,  woulil 
not  have  the  effect  of  eiianging  the  character  of  the  milk  fat  present  iu 
milk.  Abundant  feeding  witli  nutritive  but  nonfatty  foods  could  only 
iucrea.se  llie  percentage  of  decomposing  milk  tissue.  Carbohydrates 
could  contribute  to  the  body  fat  but  not  to  the  milk  fat,  because  they 
contribute  nothing  lo  the  milk-producing  tissues;  but,  on  tiu'  con- 
trary, when  fed  in  conjunction  with  food  poor  in  protein  they  diminisli 
the  milk  fat  because  the  total  iliininishes  the  amount  of  nitrogenous 
food — that  is,  substances  which  produce  tis.sue.  It  is  only  fat  iu  food 
which  renders  the  exclusive  iucrca.se  of  milk  fat  i>ossible  by  causing 
a  migration  of  bo<ly  fat  to  the  milk. 

A  chise  examination  of  the  theory,  and  the  explanation  given  b^' 
So.xhlet,  shows  that  it  explains  many  phenomena  that  could  not  Ixi 
explained  by  the  transudation  of  cell  disintegration  theories.  It  must 
be  admitted,  however,  that  it  ignores  any  special  conslructivr  power 
in  the  gland  itself  and  treats  milk  as  an  exei-etory  product. 

The  latest  tlicory  is  to  regard  milk  as  a  product  of  metabolism  of 
the  cells  of  till'  iiiammary  gland.  It  is  in  all  essential  characters  n 
secretory  product.  In  viewing  the  physiology  of  tho  formation  of 
milk  in  sindi  a  light,  it  is  only  regarding  it  in  the  same  way  as  saliva 
and  gastric  and  pancreaticjuices.  It  may  be  iirgued  that  these  glands 
secrete  a  special  product  to  bo  used  in  the  animal  economy,  while 
rinilk  is  not  so  used.  All  excri?tory  glands,  as  the  kidneys,  liver,  and 
Ptweat  glands,  find  their  nmterial  already  prepared  in  the  blood,  the 
result  of  activity  iu  other  parts  of  the  body,  and  they  servo  as  a 
means  of  eliminating  it.  Secretory  glands,  as  the  pancreas,  salivary 
glands,  etc.,  do  not  find  their  active  prinei|>les  in  the  blood,  l)Ut  con- 
struct them  within  their  own  special  cells.  The  mammarygland  does 
uot  Unil  fat,  casein,  and  lactose   in  the  blood,  but  constructs  them 
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within  its  own  tissues.  The  recognition  of  the  mammary  gland  as  an 
organ  having  a  special  function  will  explain  fully  all  the  difficulties 
met  .in  trying  to  reconcile  all  other  theories  with  the  facts  as  they  are 
oliserved. 

The  theory  of  special  cell  metabolism  is  supported  by  the  behavior 
of  the  gland  viewed  from  an  anatomical  standpoint.  Tlie  cells  diflfer 
when  at  rest  and  when  active.  When  at  rest  the  cells  lining  the  alve- 
oli lie  flat  and  close  to  the  wall.  Their  nuclei  are  small  and  spindle- 
form.  During  a  period  of  activity  they  are  much  enlarged,  filling 
nearly  the  entire  cavitj',  and  the  nuclei  are  prominent.  The  cells 
may  be  seen  in  all  stages  of  reproduction,  and  in  these  particulars  the 
gland  shows  the  same  characters  as  seen  in  the  secreting  glands  already 
mentioned. 

This  theorj'^  is  further  sustained  by  the  antecedents  of  the  milk. 
When  fat  is  taken  into  the  intestine  and  as.similated,  it  no  longer  has 
an  existence  n»  fat,  but  is  broken  up  into  various  combinations.  Fat 
as  deposited  in  the  botly  is  not  the  same  as  the  fat  in  the  food.  The 
proportions  of  oloin  and  stearin  have  been  changed  to  meet  the  pecn- 
liarity  of  the  animal.  Where  tlie  analytic  and  synthetic  process  takes 
plai'o  is  not  known.  It  is  now  recognized  that  it  is  not  necessary  that 
the  fat  in  the  body  be  derived  from  the  fat  of  the  food,  but  that  the 
carbohj'drates  supply  the  necessary  materials.  With  these  proofs  of 
synthetic  process  going  on  to  produce  l)ody  fat,  it  is  not  unreasonable 
to  suppose  lliat  a  similar  process  may  take  i)laoe  in  the  formation  of 
milk. 

The  milk  .sugar,  or  lactose,  is  a  product  of  metalwlic  activitj'of  the 
protoplasm  of  the  secroling  cells  of  the  mammary  gland.  This  par- 
ticular form  of  sugar  occurs  nowhere  else  In  the  bodj*.  It  is  a  typical 
carbohydrate,  and  is  found  in  the  milk  of  animals  fed  exclusively 
upon  meat,  thus  showing  that  the  carbohydrates  of  the  food  are 
wholly  unnecessary.  Of  all  the  constituents,  the  milk  sugar  is  least 
alTi'cted  by  external  conditions. 

The  ca.sein  of  milk  is  thought  to  Ih'  formed  the  same  as  the  fat, 
although  authorities  differ  on  this  ixiint.     The  evidence  seems  to  be 
in  favor  of  tliis  theory,  for  at  the  beginning  and  at  the  end  of  lacta- 
tion the  albumin,  wliich  is  normally  less  than  (me-seventh  of  the 
casein,  is  acttmlly  in  excess  of  it,  and  albumin  is  a  nornml  constituent 
of  both   blood  and   milk.     Smith  says  casein  is  develojwd  at  the 
expens«^»  of  tlie  albuminous  cell  ctMitents,  since  it  is  absent  from  the 
Idood.     The  alkali  albuminate  is  derived  from  the  breaking  down  of 
lie  protoplasm  and  luiclein,  which  is  always  found  as  a  part  of  the 
tsein  and  is  derived  from  the  nucleus  which  disapix\'>rs  in  the  i>roc- 
ss  of  st^cretion.     The  proportion  of  casein  in  the  milk  is  increased 
>y  greater  perfection  in  the  activity  of  the  cells.     In  the  formation  of 
colostrum,  the  albuminoid  matter  is  greatly  in  excess  of  that  after 
"^tlou  is  well  established,  and  with  the  decrease  of  albumin  there 
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is  n  proportionate  increase  in  casein.     A  fermeut  has  been  cxtracted| 
from  Ihe  mammary  ^Uind  whicli  will  convert  iillmniiii  into  casein. 

The  water,  no  doubt,  psissos  directly  from  tlie  capillaries  into  the^ 
milk  follicles,  and  carrie.s  with  it  the  mineral  constituents  in  Holution. 

The  functions  of  the  mammary  gland  are  performed  involiintnrily. 
There  seems  to  be  some  coiiui'diou  between  the  maminury  gland  andJ 
the  central  nervous  system,  liut  how  much  control  can  bo  cxercisedl 
by  will  has  not  been  detcrniiueil.  Locally  the  stimulns  seems  to  be! 
the  empty  milk  dui-t,  for  when  the  ducts  become  full  the  secretion  isJ 
partially  checked,  liut  is  considerably  stimulated  during  the  prucessJ 
of  milkinar. 


INFLUENCES    APFECTINC!    JkHLK   rRODl'CTlON. 

Breed. — Heredity  has  a  most  marked  effect  upcm  milk  productloiT 
The  different  breeds  are  the  result  of  the  selection  of  animals  of  cer- 
tain types,  and  some  have  Iwen  selected  to  produce  very  rich  milk, 
others  largo  quantities  of  milk,  and  with  others  no  attention  has  been 
paid  U>  this  quality.  The  difference  in  the  quality  of  milk  due  to 
breed  includes  not  only  the  amount  of  fat,  the  color  and  melting  point 
of  the  fat,  but  also  the  size  of  the  milk  glolmles.  In  some  bnxMls  the 
globules  are  large,  in  some  they  are  small,  and  in  some  Ihey  may  bo 
mixed — large  and  small.  While  the  breed  lias  a  most  marked  influ- 
cue^',  there  is  also  considerable  variatiiui  of  the  individuals  in  each 
briHjd. 

No  figures  are  available  that  give  a  good  index  to  the  umonnt  of 
luilk  and  the  jjeriod  or  lactation  in  the  different  breeds  of  cattle  in 
this  country.  The  only  animals  of  which  we  liave  record  are  indi- 
Aiduals,  mainly  owned  i»y  experiment  stations  or  in  breeding  estab- 
lisliments,  which  are  of  more  than  average  quality. 

Htredity. — As  a  breed  represents  only  the  eharact^i-s  of  individuals 
fixed  by  selection  for  siu-cessive  gen<Tati<ins,  it  is  but  natural  that  we 
should  find  like  inlluenees  in  families,  but  in  a  less  marked  degree. 
Heredity  has  its  effect  in  stamping  individuality,  both  in  the  quantity 
and  qualify,  and  no  stronger  proof  is  needed  than  the  records  of  the 
noted  families  of  the  bieeds. 

Atje. — Age  will  influence  the  quantity  of  milk.  From  2  until  5 
years  there  is  a  gradual  increa.se  in  the  quantity,  after  which  time  it 
remains  about  the  same  during  the  periods  of  activity,  until  the  age 
of  11  or  12  years,  and  then  it  decreases. 

Pnijnaniij. — Pregnancy  alway.s  has  the  effect  of  decreasing  the  flow, 
first  due  to  a  t4'ndency  of  the  bodj-  to  take  on  flesh  for  atime  after  con- 
ception, au<l  in  a  later  ixsriod  the  nutrition  is  ntilized  for  the  fetus. 
It  is  in  respect  of  the  period  of  lactation  that  individnals  show  the 
widest  variation.  With  many  the  effect  of  again  becoming  pregnant 
is  .so  slight  as  to  Vk-  scaively  noticeable,  an<l  with  others  it  is  so  great 
OS  to  interfere  with  the  usefulness  of  the  animal. 
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THE  INFIX'ENCE   OF  FOOD  UPON  MILK   SECRETION. 

During  the  period  wlien  physiologists  attcnix)ted  to  explain  practi- 
cally all  changes  upon  chemical  aud  phj'sical  bases,  the  teaching  was 
that  uiilk  resulted  from  a  separation  of  its  constituent  elements  from 
the  blood,  the  separation  laking  place  in  the  udder.  Upon  this  teach- 
ing the  belief  became  fixed  that  the  quantity  and  quality  of  the  milk 
secretion  was  in  a  measure  dependent  upon  the  amount  and  kind  of 
food  the  animals  received.  The  influence  of  this  teaching  is  still 
potent.  Many  elaborately  planned  experiments  have  been  made  by 
individuals  and  experiment  stations  to  det-ermine  the  truth  or  falsity 
of  this  view.  The  results  have  been  v»ry  confusing,  unless  all  the 
data  be  known.  It  must  be  admitt«d  that  a  large  percentage  of  prac- 
tical dairymen  believe  they  can  take  poor  or  average  cows  and  by 
good  feed  and  management  greatly  increase  the  quantity  and  better 
the  quality  of  the  milk  produced.  The  results  at  experiment  stations 
have  not  been  wholly  in  accord  with  this  view.  No  doubt  but  that 
the  dairyman  taking  a  cow  in  poor  condition,  scarcely  receiving  suffi- 
cient food  to  maintain  the  bodj-  nutrition,  and  giving  licr  good  c«re 
and  abundant  feed,  will  bo  able  to  increase  both  the  yield  and  qual- 
itj-.  The  experiment  .station  or  person  who  takes  an  animal  in  a  good 
state  of  nutrition  and  feeds  highly  may  still  further  increase  the  flow 
or  maintain  it,  and  may  improve  the  quality  for  a  short  time,  but  not 
permanently.  The  error  too  often  committed  by  the  dairyman  in 
drawing  a  proper  conclusion  is,  first,  testing  the  milk  fur  <iuantity  and 
quality  which  is  below  the  normal  for  the  animal  becau.se  of  her 
impoverished  condition,  and,  second,  in  drawing  the  conclusions  from 
the  temporary  change  occurring  soon  after  the  change  in  food.  The 
experiment  stations,  as  a  rule,  use  only  well-nourished  cattle,  an<l  con- 
se<iueutly  do  not  find  such  marked  changes,  and  furthermore  they 
keep  the  records  for  a  longer  period  of  time,  so  that  the  conclusions 
are  not  biased  by  the  incomplete  data  obtained  from  the  temporary 
chang<s.  Among  those  who  believe  that  th<>  quality  of  milk  is  prac- 
tically a  fixed  character  in  any  given  individual  and  not  subject  to 
more  than  temporary  variation  by  the  feeding  are  G.  II.  Whitcher  and 
S.  M.  Babcock."  The  latter  sums  up  the  matter  as  follows:  "My 
ojjinion  is  that  tlie  quality  of  milk,  so  far  as  it  is  measured  by  the  per- 
centage of  fat,  depends  almost  entir(>ly  upon  individual  peculiarities 
of  the  animal,  and  so  long  as  suflieient  food  is  supplied  and  consumed, 
very  little  depends  upon  the  kind  of  food.  Ext(;rnal  conditions, which 
often  are  not  apparent,  .seem  to  have  a  greater  influence  upon  the 
ricliness  of  milk  than  the  kind  of  feeil.  Tills  is  shown  by  (he  fact 
that  tlie  daily  variations  in  the  percentage  of  fat  in  tlie  milk  from  the 
same  cow,  wlien  no  change  lias  Ix'cn  made  in  tlie  ration,  are  often 
greater    tlian    occur  wlien  a    radical  change    in   tlie  food   is  maile." 


"Rural  New  Yorker,  July  l.>,  tSOl. 
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FurfhuniiDi-e,  the  snino  ratiou  will  affect  iliOfcivnt  animiils  dilTereiitly. 
Aoeoifliug  1o  this  theory,  tlic  man  who  enileavoi-s  1^)  keep  up  the. 
Htantlanl  of  his  milk  by  careful  feeding  can  not  attain  that  eml,  aad 
has  no  advantage  over  his  neighbor  who  uses  the  cheapest  ration 
possible. 

According  to  other  writera,  as  Youatt"  and  Wing,*  the  food  has  eou- 
.siderahle  influonee  ui)on  the  (luality,  but  not  to  tlie  same  extent  as  the 
quantity.  In  fact,  with  cows  kept  under  favorable  conditions,  with  an 
abundant  supply  of  food,  it  is  hardly  possible  to  increase  the  propor- 
tion of  fat  to  other  solids  by  a  «'hange  in  the  food.  While  the  total 
8olid8  can  not  be  easily  atTected,  the  character  of  the  constituent.s  may 
be  influenced,  and  this  is  ntitably  so  of  the  fat.  For  example,  linseed 
meal,  glutt'U  meal,  and  certain  other  foods  make  a  soft,  oily  fat,  while 
I'olton-seed  meal,  tlie  seeds  of  the  various  legumes,  and  wheat  bran 
make  a  hard  fat.  The  constituents  other  than  fat  are  not  so  easily 
afTeeted.  Wiien  cows  are  fed  on  watery  herbage,  brewers'  grains,  or 
otlier  foiHl  containing  a  high  percentage  of  water,  the  milk  becomes 
poorer  in  solids.  The  explanation  offered  for  this  last  condition  is 
based  on  the  assumption  of  a  more  watery  character  of  the  blood,  ilue 
to  tiie  e.xcess  of  water  in  the  food.  A  poor,  watery  diet  impoverishes 
the  blood  and  leads  to  tlie  jiroduclion  of  watery  milk. 

The  assumption  of  a  watery  <liet  producing  a  watery  milk  is  not 
fully  iu  accord  with  elo.se  observation,  as  it  has  been  found  that  the 
fat  content  is  not  diminished  by  turning  cattle  from  dry  feed  to  jias- 
tuit".  It  is  in  line,  however,  with  the  statements  so  frequently  acci-ed- 
ited  to  lieallh  boards,  that  cattle  fed  on  brewere'  grains  and  starcli 
refuse  have  a  lower  fat  content  in  the  milk  than  those  using  dry  feeds. 
My  own  analyses  do  not  show  siidicient  difference  to  be  able  to  decide 
from  the  milk  test  alone  which  dairy  uses  sloppy  feed  and  which  has 
dry  feed  and  pasture.  The  average  of  a  large  number  of  analyses 
from  dairies  u.sing  slop  feed  shows  about  one-half  of  1  jier  eent  less 
fat  than  dairies  using  dry  feed  and  jmsture.  No  factor  other  than 
food  seems  to  account  for  the  difference. 

TIMK   AND   OTHER   CONDITIONS    ESSENTIAL   IX    FEEDING   EXPERIMENTS. 


Typical  experimonlH  to  determine  the  elTeet  of  food  upon  the  qimn- 
tity  and  quality  of  milk  seem  to  show  that  some  foods  have  more  effect 
upon  milk  production  than  others.  In  all  ca.scs  the  influence  is  within 
narrow  limits  and  can  all  be  accounted  for  probal>ly  by  the  general 
effect  uiton  tlie  body,  or  by  one  food  ln-ttig  more  palatable  than  another 
and  therefore  more  agreeable  to  tin'  animal.  The  effect  uiion  milk  is 
probably  no  greater  than  it  is  upon  the  body  as  a  whole. 

The  discrepancy  between  the  results  obtained  by  different  experi- 
mentei-s  may  often  be  accounted  for  by  the  difference  in  the  methotl 


"  Complete  Grazier,  1893. 
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of  conducting  tbt'  experiments.  The  usual  length  of  time  given  to 
each  pei'io*!  in  a  feeding  experiment  is  ten  days  or  two  weeks.  Many 
{<fw\s  have  a  temi)orary  stimulating  effect  which  naturally  shows  in 
such  short-period  e\jx'riments  and  which  would  disappear  if  the 
period  were  continued  for  a  longer  time. 

The  duration  of  the  period  that  should  Iw  given  to  an  experiment 
was  hI-vo  studied  at  the  \'ermont  Exiieriment  Station.  Tlie  results 
lliei-e  show  that  the  perio<l  shoulil  be  about  four  weeks  in  order  to 
make  a  comparison  of  quantity  and  that  the  period  should  be  six 
weeks  or  more  in  order  to  get  n  compaii.son  in  qnalitj'.  This  is 
another  evidence  of  the  slow  rate  at  which  pliysiological  changes  take 
place  in  au  organ  having  a  fixed  habit  and  also  the  folly  of  drawing 
conclusions  from  short  experiments  nimn  animals. 

KFFKCTS  OP  CERTAIN'   FOODS  AM>  ORCOS." 

A  groat  manj'  substances  may  be  transmitted  to  the  milk.  The 
volatile  fats  that  are  dcrivc<l  dircH*tly  from  the  food  may  give  either 
desirable  or  undesirable  flavors  to  the  milk.  The  characteristic  fla- 
vors we  esteem  are  due  to  the  grasses,  clover,  and  like  fodders,  while 
the  undesirable  are  due  to  leek,  garlic,  onions,  turnips,  cabl)agcs,  fish, 
etc.  We  also  find  poisonous  substances,  such  as  camphor,  turpen- 
tine, camomile,  aloes,  arsenic,  lead,  and  tartaric  acid,  transmitted 
to  the  milk.  Milk  to  which  aloes,  nicrcury,  and  copper  have  been 
transmitted  fi-equently  is  injurious.  If  proper  precaution  is  taken, 
llie  undesirable  flavors  and  detrimental  effects  maybe  easily  obvi- 
ated, since  all  these  flavoring  oils  iia.ss  off  through  the  excretory  chan- 
nels in  a  comi)aratively  short  time.  We  shall  find  them  present  in 
the  greatest  amount,  not  only  in  the  milk,  but  in  all  the  tissues  of  the 
animal  during  the  time  the  fodder  containing  them  is  undergoing 
digestion,  and  by  the  time  digt'st  ion  is  completed  the  volatile  products 
will  have  almost  entindy  passed  away.  Thus,  if  care  is  taken  in  feed- 
ing, 80  that  it  will  be  perfonned  at  least  eight  to  ten  hours  before  milk- 
ing, there  will  be  sliglit  danger  of  contaminating  it.  If  milking  should 
occur  in  four  or  five  hours  the  milk  will  have  au  undesirable  flavor. 
Taking  advantage  of  this  and  fi>ecling  tlie  cow  immediately  before  or 
after,  dairymen  are  often  <'nahled  tnfewl  largequantities  of  turnips  and 
even  onions  witlu)ut  contamiiuilion  of  the  milk.  The  presence  of  wild 
garlic  an<l  wild  onions  in  the  pasturo  is  a  sou  ret- of  bad  flavor  to  the  milk. 
Of  cours<',  the  it-meily  here  is  to  remove  tlie  wild  garlic  and  onions.  It 
is  claimed  that  placing  a  small  i>iece  of  saltpeter  in  the  milking  pail 
will  counteract  the  odor  of  the  turnips.  A  i>eck  of  onions  fed  to  a 
cow  will  imparl  no  more  odor  to  the  milk  than  will  a  small  piece  of 
onion  added  to  the  milk.  Vand<>nlioydouch''  reixirta  a  ca..se  in  wbieh 
milk  of  all  the  cows  of  a  villngo  became  bitter,  although  the  cows  were 


"  Exix>riuietit  Station  Rcoonl.  Vol.  V,  p.  973. 
t  Exi)erimeut  Station  Record,  Vol.  V,  p.  971. 
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lienlthy.  The  cows  were  fe<l  on  Swedish  turnips  which  had  lieen 
washed  in  foul  ditch  water.  As  soon  as  tliis  was  dispovored  and  n-me- 
dicd  the  milk  bneamo  itll  rifjht.  Weignmnu  and  Zurn  report  a  case 
in  whioit  the  straw  used  for  bedding  eansed  soapy  milk.  E.  Uoss,  J. 
Schaffer,  and  II.  Lang  liavc  oh.served  the  effects  of  Glaul>er's  salts"  on 
some  of  the  cattle  of  Switzerland.  They  fed  4  c-ows,  inci'easiug 
from  40  to  GO  grains  per  head  daily,  and  compared  the  resnlts  with 
common  salt.  The  cows  gave  signs  of  disea.se  of  tlie  ndder,  such  as 
bloody  milk,  cakin*/,  and  catarrh.  After  four  dajs  the  milk  wa.s 
■gain  normal,  but  had  a  taste  ifimilar  to  a  weak  solution  of  Glaul>er's 
^alts.  The  most  striking  change  in  the  milk  was  a  decrease  in  the 
abiljtj'  of  the  casein  to  be  curdled  in  rennet.  The  effect  of  feeding 
IK>ta.ssium  chlorate,  according  to  Bieler,  was  an  increase  in  the  yield 
of  milk  at  the  expense  of  quality.  Cornevin  found  that  pilocarpin 
increa.se<l  the  sugar  from  about  O.fio  of  a  gram  to  6.5  grams  iK»r  liter. 
Soxhlet*  has  succeeded  in  demonstrating  that  butter  made  from 
cows  fed  oil  has  a  melting  point  of  10^  F.  higher  than  normal  butter. 

EFFKCT   OF   WATEK. 

There  is  a  popular  notion  that  the  more  water  that  a  cow  can  l»e 
induced  to  take  into  the  sj-stem  the  more  milk  she  will  yield.  To 
prove  this,  animals  wcio  fed  silage  two  periods,  with  corn  fodder 
between,  and  succeeding  which  corn  fodder  with  silage  was  used. 
In  every  case  where  there  had  been  a  decrease  in  milk  flow  there  had 
been  a  decrease  in  total  amount  of  water  taken  into  the  system,  and 
in  every  case  where  there  had  l>een  a  gain  in  the  milk  there  had  been 
an  increase  in  the  amount  of  water  taken  into  the  system.  Three 
cows  drank  for  both  silage  periods  2,1  S-2  iMJUnds  of  \\uiter,  and  both 
foilder  periods  2,840  pounds  of  water,  but  the  silage  eaten  contained 
2,489  pounds  of  water,  so  that  the  total  water  taken  during  the  silago 
p«M-itxl  was  (!,22n  pounds,  while  for  tlie  fo<lder  period  only  5,435 
p<^)unds  of  water.  For  the  silage  periods  the  cows  gave  10.07  pounds 
of  milk  daily,  and  the  fodder  jwriods  18.51  pounds,  showing  that  dur- 
ing the  periwl  in  whicli  the  greatest  quantity  of  water  was  taken  into 
the  sjstem  they  gave  the  most  milk  in  return.  It  is  also  shown  that 
as  the  period  of  lactation  advances,  the  amount  of  decrease  of  water 
taken  into  the  system  and  the  amount  of  milk  produced  ai-e  almost 
exactly  in  the  same  proportion;  that  is,  the  decrease  of  water  taken  ia 
during  the  second  silage  period  was  10  per  cent  of  the  amount  in  the 
first,  while  the  milk  decreased  20  per  cent. 

In  the  fodder  period,  the  second  shows  a  decrease  of  14  ijer  cent  of 
water  and  I.'!  per  cent  of  milk  over  the  first  i>eriod,  while  in  all  the 
periods  the  decrease  of  14  per  cent  of  water  and  13  per  cent  of  milk 

Bnrred  from  the  first. 
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That  this  is  not  chance,  but  characteristic  of  cows,  will  appeaf 
from  a  study  of  the  oxperimcnt  made  during  three  years  at  the  Wis- 
consin Experiment  Station."  In  seven  out  of  eight  tests  the  cows 
took  more  water  into  the  system  daily  and  gave  more  milk  while 
eating  silage  than  on  corn  fodder,  and  in  the  other  cases  the  amounts 
were  equal,  thus  showing  that  the  rations  which  pi-oduced  the  most 
milk  contained  the  most  water.  AVhen  silage  was  fed  with  water  at 
30°  F.  there  were  2.9  pounds  of  water  drank  for  each  pound  of  milk 
yielded. 

Two  experiments  were  conducted* at  the  Wisconsin  Experiment 
Station  to  ascertain  the  effect  of  the  temperature  of  the  water  on  the 
milk  production.  One  experiment  lasted  for  sixty-four  days  and  the 
otlier  one  for  sixty  days.  There  were  six  cows  used  in  each  test. 
One  lot  was  given  water  at  a  temperature  of  32"  F.,  and  the  other  at 
70°  F.  In  the  first  experiment  the  time  wivs  divided  into  three 
IMjriods  of  sixteen  days  ea<;h,  with  intervals  between  them.  .  At  the 
close  of  these  periods  the  water  temperatures  were  reversed — that  is, 
tlie  cows  which  received  water  at  32°  F.  were  given  water  at  70°  F., 
and  vice  versa.  The  warm  water  gave  the  best  results,  making  1,002 
I>ounds  more  of  milk  per  day.  The  cows  ate  more  while  on  warm 
water  than  on  the  cold.  Tlio  fat  content  was  about  the  same  in  the 
samples  of  the  different  milk. 

It  is  an  interesting  fact  that  a  cow  in  full  flow  of  milk  requii-es 
from  one-fourth  to  one-third  more  water  than  when  she  is  not  giving 
milk,  and  a  cow  giving  a  large  quantity  of  milk  requires  more  than 
one  not  giving  so  much.  Cows  not  giving  milk  require  from  70  to  80 
pounds  daily  upon  dry  feed,  an<l  from  100  to  12U  pounds  daily  when 
giving  milk. 

TIIK    KFFEtT   OK   C'HAXC.K    IX   TKMl'KK.VTUKI-;    AXI>   STORMS. 

The  ofTcct  of  sudden  change  in  len»p<M"ature  seems  to  affect  the 
secretion  of  milk  in  an  indirect  manner  through  the  nervous  system. 
It  would  be  but  natural  lo  exijcct  that  some  effect  would  l>e  noticed 
eithci-  upon  the  quantity  or  quality  or  botli.  An  examination  of  the 
milk  in  butter-fat  record  of  tiie  cow  Early  Morn  at  tlie  Indiana  .Station 
for  one  year  fails  to  show  any  connection  between  the  quantity  and 
quality  of  her  milk  and  the  con<lition  of  the  weather.  In  fact,  her 
greatest  variations  occurred  at  times  when  the  weat tier  was  station- 
ary. It  may  b<'  remarked  in  this  case  tliat  tiiis  might  be  due  in  jiart 
to  liic  unusual  good  protection  which  she  received. 

'I"ii(>  study  made  upon  the  elfcct  of  t«!iuperaturo  at  the  Vermont 
Expciiinont  Station  and  its  results  seem  to  show  that  the  effect  of 
teinpcratun'  upon  the  (juality  of  milk  is  an  inverse  one,  tliat  almcst 
two-tliirds,  or  <'xactly  i>\  per  cent,  of  tlie  changes  in  (luaiity,  were  in 
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opposite  directions  to  tlie  chauges  in  tompcratiire.  During  the  ixjriod 
under  obs«>rv;it ion  there  were  31  changes  of  temperature — 17  rising, 
10  falling,  4  stationary.  On  fifteen  of  the  days,  when  the  weather 
became  warmer,  the  fat  in  the  miHc  decreased,  and  as  the  weatlier 
iK'canie  cooler  the  fat  ineivased.  The  tentleiicy  of  this  would  seem 
to  Ik.'  that  the  milk  U'came  richer  wlien  the  (cinperature  was  falling 
and  less  rich  during  the  rising  temperature.  In  the  test  in  18Ji2  there 
were  55  chances  ff)r  comparing  the  etfect  of  changing  temperature 
upon  the  percentage  nf  fat  in  milk,  and  33  to  test  tiie  olTect  on 
the  [>ereentJige  of  total  solids.  There  were  22  cases  <tf  rising,  21  of 
falling,  and  12  of  stationary  noon  tenipemture.  During  tiie  twenty- 
one  days  the  fat  percentage  in  niglit's  milk  changed  in  opposite  direc- 
tion to  the  temperature,  tluring  eighteen  it  changed  in  the  same 
direction,  and  in  four  cases  there  was  no  tiliange  in  fat  percentage, 
thus  confirming  the  former  test.  The  total  solids  were  found  to  rise 
and  fall  in  much  the  same  way  as  the  fat.  During  the  thirty-three 
days  of  the  first  half  of  the  test,  in  which  tlie  calculations  of  tho 
solids  were  made,  there  were  fourteen  days  of  rising,  twelve  of  fall- 
ing, »in>l  seven  of  stationary  noon  temiierature.  On  (ifteeii  days  the 
percentage  of  total  solids  in  the  night  milk  varied  inversely,  on  seven 
(lays  the  changes  were  in  tlie  same  <lii"eetion,  and  there  were  fmir 
cases  of  no  change.  A  little  more  than  two  thirds  (08  percent)  of 
the  changes  were  in  the  opjiosito  direction  to  tho  temperature 
changes.  In  the  e.xiieriments  the  <dianges  in  the  inverse  direction 
were  more  decided  than  those  in  the  .same  direction. 

I)iiring  the  test,  made  in  ISlil  by  the  Vermont  Experiment  Station" 
tlierH  were  several  heavy  storms.  The  amount  of  milk  delivered 
imme<liately  following  these  was  larger  than  just  before.  The  quality 
of  milk  can  not  be  said  to  vary  much  in  any  direction,  but  the  milk 
of  the  second  morning  after  the  storm  was  less  in  quantity  and  richer 
in  (lualily  than  before.  The  amount  of  this  disturbance  was  not  in 
accord  with  the  severity  of  the  storm.  The  cows  do  not  appear  to  have 
made  any  change  in  the  quantity  or  (lUalily  of  the  milk  on  the 
approach  of  the  storm,  and  no  conneelion  is  traceable  between  the 
storms  and  pounds  of  butter  produced.  Observations  after  00  storms 
show  that  after  7  there  was  diminished  <juautity  and  after  3  there  was 
no  change.* 

In  experiments  conducted  at  this  station  (Intliana)  in  1803,  milch 
cows  exposed  to  the  weather  in  the  winter,  but  provided  with  night 
shelter,  made  a  very  unfavorable  showing  ass  compare<l  with  those 
given  shelter  in  theslableexcepting  for  brief  airing  when  the  weather 
Was  suitable.  The  exposed  cows  ale  moi'c  food,  lost  in  weight,  and 
also  in  milk  yield,  while  the  nheltered  ones  gained  in  weight  and  made 
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a  better  showing.     At  the  Kansas  Experiment  Station  similar  results 
were  obtained. 


I 


HEUCLAKITV    AND    L-VPOKMITV   OF   UILKINO. 

Whilo  thi.'  proees.s  <if  milk  .secrelion  is  a  coutinuons  one,  it  is  riot 
entirely  uniform,  for,  as  is  generally  believed,  the  rate  of  secretion  is 
increased  greatly  while  milking.  Again,  in  proof  of  this  the  disten- 
tion of  the  milk  ducts  and  reservoirs  by  milk  filrcady  present  nets  as 
a  check  upfin  secretion.  In  all  cases  the  ndder  becomes  unduly  dis- 
tended with  milk  between  milkings,  and  an  increasetl  flow  will  bo 
.secured  In*  milking  off  the  milk.  The  time  of  milking  should  be  regu- 
lar, for  a  dilTerenee  of  an  hoiu-  will  frequently  make  a  difference  of 
10  per  cent  in  the  amount  secreted,  and  if  the  irregularities  are  fre- 
quent a  diminished  flow  will  result.  The  amount  given  i.s  also  con- 
siderably affected  by  the  way  in  which  the  milk  is  <lrawn.  In  general, 
it  may  be  said  that  rapid  milking  is  conducive  to  a  large  flow.  At  all 
times  the  milk  should  be  drawn  .so  that  no  discomfort  is  caused  t«  the 
animal,  and  in  this  respect  there  is  a  great  dilTerenee  among  milkers. 
A  ra[)id,  nnifiirm  stroke,  with  a  firm  touch  of  the  teat  and  a  stroking 
mot  ion  of  the  lower  i)art  of  thf  udder  gives  f  he  best  results.  Babcock 
has  found  that  certain  milkere  get  not  only  more  milk  than  others 
from  the  same  cow  but  that  it  is  richer. 

The  Vermont  Experiment  Station  undertook  to  demonstratw "  the 
fact  that  fast  milking  is  more  advantngeous  than  slow.  In  so  doing, 
8  cows  were  used  in  the  experimental  full  milkers  and  4  strippers. 
The  slow  milking  took  more  than  twice  as  long  as  the  rapid  milking, 
nie  experiment  proved  two  things:  First,  the  diminution  in  the  milk 
flow  from  one  period  to  another;  second,  essentially  unchanged  qual- 
ity. All  the  cows  gave  less  when  milked  slowly,  although  in  three 
cases  the  dilTerenee  was  but  slight. 

Two  cows  milked  every  hour  for  seventy-two  hours  gained  both  in 
quantity  and  percentage  of  fat.  The  gain  the  first  day  wjis  much 
greater  than  afterwards.* 

II.  II.  Dean  tried  milking  diagonal  teats'"  to  .see  if  there  wouM  be 
an  increase  in  the  milk  production.  With  one  cow  there  was  no  dif- 
ference; with  anullier.  less  milk  was  given.  F.  Albert  trieil  a  similar 
experiment  and  linind  that  by  milking  the  quarters  or  iliagonal  teats 
there  was  a  marked  increase  in  the  quantity.  He  was  so  sure  of  his 
conclusions  that  he  strongly  recommends  that  this  method  of  milking 
be  always  followed. 

Dr.  E.  L.  Sturtevant  had  the  different  quarters  of  the  udder  of  a 
cow  milked  separately  a  number  of  times  and  the  milk  weighed  and 
Ihi'  total  sfjlids  and  fat  determined,     lie  found  a  marked  difference 
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in  the  qaality  uf  the  milk  from  differont  quarters  of  the  ndder.  Dr. 
iboook  m3<]'»  a  similiar  exporimeiit  along  the  same  lines  ami  reix)rt*'d 
'that,  for  any  single  milking,  the  results  fully  eonlirnieil  thusf  «»f  Dr. 
Sturtevaot  and  showed  »  decide*!  difference  in  the  quality  of  the  milk 
from  different  teats.  If,  however,  the  whole  series  be  considered,  it 
is  evident  that  the  onler  in  which  the  teats  ai-o  milked  is  the  cliief 
factor  which  alTects  the  quality  of  the  milk.  Dr.  Babcock  saj-s  in 
coiielusion:  '"It  is  doubtful  alwtit  there  being  any  differenoo  in  the 
physiological  functimi  <>f  the  different  quarters  of  the  udder."  At 
the  Indiana  Experiment  Station  like  experiments  wei-e  conducted  with 
the  same  results.  At  the  North  Carolina  Station  cows  milked  one 
teat  at  a  time  showed  a  less  percentage  of  fat  than,  those  milked  as 
usual." 

EFFECT  OF  EXEECLSE. 

Though  locomotion  ia  detrimental  to  the  yield  of  milk,  it  is  a  mis- 
take to  snpp«ise  that  uninterrupted  confinement  in  the  stall  is  the 
most  economical  treatment  for  a  milch  cow.  With  moderate  locomo- 
tive exercise  the  slight  reduction  in  quantity  of  milk  appeai-s  to  be 
fully  compensated  by  the  increased  yield  of  solids.  Munk  undertxHsk 
to  settle  this  point,  and  experimented  with  30  cows  and  found  that 
when  they  were  allowed  half  an  hour  daily  exercise  the  total  quantity 
of  the  milk,  as  well  as  the  fat  and  ca.sein,  increased,  though  much 
exercise  exerted  an  adverse  inflneneo  on  the  yield.  When  cows  are 
on  grass  their  increased  appetites  in  the  presence  of  an  abundance  of 
food  quite  makes  up  for  any  loss  incurred  in  the  movement  necessjiry 
to  obtain  that  food.  Hence  it  is  desirable  that  stall-fed  milch  cows 
should  have  daily  exercise.  Very  violent  exercise  sometimes  has  the 
effect  of  prwlucing  very  much  change  in  the  quality  as  well  as  the 
^quantity.  It  always  has  the  effect  of  lessening  the  quantity,  but  the 
Sffect  ui>on  ehemieal  composition  is  not  known.  There  are  numerous 
instances,  however,  in  which  the  physiological  effect  of  taking  milk 
from  an  exhHUste<l  animal  has  proven  injurious.  It  is  generally 
re<'()';iii7,e<l  aniong  farmei-s  that  it  is  unsafe  to  allow  a  calf  or  colt  to 
suckle  when  the  dam  is  overheated. 


^         EFFECT  OP  CHAMOS  OP  LOCATION. 

The  effect  of  a  change  of  quarters  on  the  quantity  and  quality  of 
milk  was  experimented  upon  liy  the  Vermont  Station.  The  herd  wivs 
milked,  and  then  driv<^n  3i  miles  la  new  quarters.  Composite  samples 
were  taken  of  the  milk  of  7  cows  for  4  milkings  l>efore  and  after  the 
change.  Six  and  one-tenth  per  cent  larger  yields  of  milk  ingredients 
followed  the  change.  Habeock  found  in  a  similar  experiment  a  falling 
off  in  both  quantity'  and  quality,  but  the  increase  of  the  succeeding 
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days  more  than  compensated  for  the  deci-ease.  A  change  in  the  stable 
routine,  as  feeding  out  of  order  or  at  irregular  times,  may  have  like 
effect." 

EFFECT  OF  NERVOCSXKSS. 

Both  the  secretion  and  the  excretion  of  the  milk  are  under  the 
control  of  the  nervous  system,  but  the  exact  mode  whereby  the  nervous 
influence  is  exerted  remains  to  bo  worked  out.  Indirectly,  however, 
the  secretion  of  milk  must  largely  be  affected  through  the  sympathetic 
nervous  sy.stem,  whose  center  is  a  chain  of  nervous  element  extend- 
ing along  the  general  body  cavity  just  beneath  the  backbone.  The 
nerves  act  by  controlling  the  caliber  of  the  blood  vessels,  and  thus 
regulating  the  blood  going  to  the  udder.  It  is  a  well-eslablished  fact 
that  anxiety  of  the  mother,  caused  by  removal  of  the  young,  as  well 
as  by  sudden  fear — all  chance  excitement  of  any  kind — will  cause  a 
partial  and  sometimes  a  complete  suppression  of  the  milk  seci-etion. 
Not  only  is  the  amount  of  milk  secreted  affected  by  the  nervous  st«te 
of  the  animal,  but  its  composition  is  also  changed,  even  when  the  quan- 
tity remains  the  same.  Unkind  treatment  of  the  cow,  willful  or  other- 
wise, is  found  to  show  its  effects  in  diminishing  the  yields  of  milk. 
Ill  ventilated,  badly  drained,  or  too-drafty  cow  houses,  careless  expo- 
sure in  bad  weather,  irregular  feeding,  brutal  usage,  fast  driving,  the 
mad  rushing  about  provoked  by  the  attacks  of  the  ox  warble  fly,  and  a 
variety  of  other  causes  are  bound  to  exert  an  influence  upon  the 
nerves,  the  effect  of  which  will  bo  certainly  recorded  in  the  milk  pail. 
At  the  Vermont  Station*  a  tost  was  made  of  dairy  cows  at  home  and 
at  the  fair  ground  to  determine  the  effect  of  the  nervous  excitement 
on  the  milk  flow.  The  results  indicate  that  the  tendency  of  nervous 
excitement  is  to  lessen  the  quantity  of  milk  and  variously  to  affect 
the  quality,  according  to  the  individuality  of  the  animal,  the  fat  l>eing 
the  most  variable  ingredient.  In  general,  the  activity  of  the  animal 
and  the  nervous  exeiteinent  decreases  the  flow  of  milk,  stall-fed 
animals  producing  more  than  grazing  animals.<^ 

EFFECT  VV  KAOR.  FUKiHT.  AND  SUDDEN  SIIOfKS. 

On  August  li',  lS\i-2,  at  Lake  City,  Fla.,  the  following  case  occurred: 
A  fine  cow  owned  by  Mrs.  T.  had  a  healthy  calf  four  days  old  at  her 
si<l(^  The  cow  was  of  a  very  nervous  temperament,  and  paiticu- 
larly  averse  to  dogs.  Upon  the  night  of  that  dat«>  a  dog  strayed  into 
the  stall  next  to  the  cow  and  calf.  The  cow  made  frantic  efforts  to 
get  at  the  dog,  and  was  in  a  state  of  excitement  lor  six  hours.     The  calf 
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remaiueJ  quiet  and  imhsirnu'd  niul  Hiickled  soon  after  tlie  dog  w<iit 
away.     Thive  dajs  after  the  falf  died. 

Another  case  oceurred  August  10,  1891,  at.  Bourbon,  Ind.  A  valu- 
able mare  was  owned  by  Mr.  C.  She  bad  a  foal  six  weeks  old.  The 
daj'  was  very  hot,  and  tlie  mare  was  used  at  the  harrow  and  the  cult 
left  in  the  .shade.  The  mare  frettod  greatly  and  was  worked  a  couple 
of  hours  longer  than  n.sual  to  tinish  a  i)ieco  of  work.  The  foal  was 
allowed  to  .suckle  as  soon  as  work  was  stopped.  It  died  in  about  four 
horn's.  No  cause  could  be  assigned  e.xeept  the  pos.sibility  of  the  milk 
having  become  altered  both  by  fretting  and  heat. 

It  has  al.so  been  observed  that  after  sheep  have  been  frightened  or- 
worried  by  dogs  a  number  of  lambs  may  die  which  have  iu  no  way 
been  disturbed  or  injured  by  the  dogs.  In  such  cases  the  milk  haa- 
seemed  to  be  the  cause  of  the  trouble. 
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STATISTICS  OF  OLEOMARGARINE,  OLEO  OIL,  AND 
FILLED  CHEESE,  1900  TO  1902. 

Compiled  by  R.  A.  Peabsos,  M.  S., 
Asgistant  Chief  of  Dah-y  Division,  Bureau  of  AniiiKil  Industry. 

All  the  available  statistics  relating  to  the  production  and  distribu- 
tion of  oleomargarine,  oleo  oil,  and  filled  cheese  which  might  be  of 
I)ublic  interest,  were  published  in  tables  in  the  Sixteenth  Annual 
Report  (1890)  of  the  Bureau  of  Animal  Industrj-,  together  with  the 
requirements  of  the  United  States  laws  and  special  references  to  the 
statistical  data  of  chief  importance.  With  one  or  two  exceptions, 
the  latest  figures  included  were  for  the  fiscal  year  ended  June  30, 
1809.  In  tlie  Eighteenth  Report  of  this  Bureau  the  same  statistics 
were  carried  forward  to  include  the  next  two  years.  For  convenience 
of  reference  and  comparison  the  same  data  is  now  i-epeated,  with 
additions  to  the  end  of  the  fiscal  year  of  1001-2.  And  the  tables  are 
so  arranged  that  the  pre.sout  jjublication,  in  connection  with  that  first 
above  mentioned,  covers  the  subject  completely  to  date.  The  sources 
of  information  are  tlie  same  as  before,  being  the  Bureau  of  Internal 
Revenue  and  the  Bureau  of  Statistics  of  (he  Treasury  Department. 
A  part  not  yet  published  has  been  kindly  furnished  through  the  Di\i- 
sion  of  Foreign  Marliets  of  this  Department. 

OLEO.MAKOAKIXE. 

The  largest  output  of  oleomargarine  in  any  fiscal  year  since  the 
oleomargarine  revenue  law  took  effect  in  1880  was  during  the  twelve 
months  ended  June  30,  1002,  and  amounted  to  12C,31G,4.'3C  pounds,  an 
average  of  10, .5:20,. '570  pounds  per  month.  Tliis  was  an  increase  of 
about  J 8  per  cent  over  tlie  production  in  1000,  120  p<>r  cent  over  that 
of  1808,  and  177  per  cent  over  the  product  of  1807.  The  revenue  col- 
lections from  oleomargarine  in  1002  were  fs2,041,492.40.  The  produc- 
tion decreased  very  slightly  in  1001,  but  increased  again  in  1902.  As 
in  earlier  years,  the  greater  part  of  the  output  in  1002  was  for  home 
consumption,  the  exports  amounting  to  less  than  :!  per  cent  of  the 
production.     (Table  I.) 

Statistics  of  product  ioTi  and  distribution  of  <»l<'omargarine  by  months- 
hav«i  not  been  published  l),v  the  Treasury  Department,  but  by  special 
courtesy  they  have  been  furnished  to  this  Bureau  (Table  II),  and  it 
is  noted  that  quantities  i)roduced  in  different  montlis  varied  about  as 
in  the  years  preceding  1002,  with  the  exception  tliat  in  April  and  June 
there  was  a  decided  increase. 
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The  inanuf»ctur«M*8  of  ult>omargarine  in  lOOO  and  1901  were  locAt'Cd 
in  tJif  same  .Statues  as  in  1609,  with  the  a<lditioD  of  Kentucky  and 
Texas,  which  appo^red  on  the  list  of  protluciug  Slates  for  the  fii-st  time, 
and  Pfuusylvaiiiji,  whiiii  had  not  been  on  tlic  list  since  1895;  in  ll'OS 
Colorado  was  added  to  the  list.  Illinoin  continues  to  stjind  far  in 
advance  of  all  others  in  iiuantity  manufactured,  liaving  tnrne<l  out, 
in  iyu2,  49,883,015  pounds,  or  alxjiit  -iU  per  cent  of  the  total  pr»jduc- 

ition  of  tlie  country.  lu  1!>01,  4-,331,82-  pounds,  or  40  per  cent  of  the 
total,  and  iii  liJOO,  40,417,148,  or  43  per  cf.'iit  of  Uie  total  production. 
Ohio  has  risen  tost^'cond  place,  with  a  production  in  1902  of  :21,101,743 

[pounds.  Kansas,  wliidi  w:is  second  in  If'Oo  and  IKUl,  falls  In  ihLi'd 
place  in  1902,  when  the  output  was  20,1^9,299  pounds,  llhotic  Island 
(in  the  C4>unec'ticut  district)  and  Indiana  occupy  fourtli  and  fifth 

, places.     Their  prod uct ion  increased  to alK)ut  10,0O0,0i)ii pounds  in  1 900 

'  and  1901,  and  10  about  12,0(h;i,000  pounds  in  1902.  Tlie  .Maiybind  <li»- 
trict  output  (including  the  District  of  Columbia,  which  is  the  impor- 
tant part  in  this  connection)  was  more  than  doubled  from  1899  to  1000, 
inci-eased  still  further  in  1901,  and  in  1902  was  about  six  times  what 
it  was  in  1899.  New  Jert^ey's  production  was  much  larger  in  1900  than 
in  1S99,  and  in  10O2  w.hs  nearly  twice  as  large  as  in  11M)0.  In  1900  a  little 
more  than  3(.m:),000  pounds  of  oleomarjuarine  was  i)i'oduced  in  the  western 
part  of  Pennsylvania,  and  this  was  increiia«.Hl  t<.>over  2,500,000  pounds 
in  1902.  Small  amounts  were  made  in  Kentucky  and  Texas  in  1900, 
and  increased  from  iwo  to  live  fold  in  1901  and  1902.  The  jiroduction 
of  Mi.s.souri  in  1900  aniouuled  to  4,032,442  pounds,  but  deci-eased  in 
1902  to  74,3SU  pounds. 

Rhode  Ishind  is  tlie  principal  source  of  oleomargarine  which  is  with- 
drawii  for  export,  having  furnished  3,687,810  pounds  in  1901  and 
2, .'149, 224  pounds  for  this  purpose  in  1902,  or  nearly  live-sievenths  of 
the  total  amount  withdrawn  for  export;  most  of  the  balance  went 
from  Illinois,  New  Jersey,  and  Kansas.     (Tables  III  and  IV.) 

As  would  be  expected,  the  number  of  establishmentii  engaged  in  llio 
manufacture  and  sale  of  oleomargarine  considerably  iucreas^-d  in  the 

,  yeai-K  19<X),  1901,  and  1902.  There  were  over  twice  as  many  manu- 
facturers, wholesalers,  and  retailers  in  1902  as  in  1899,  the  numlwrs 
being  in  1902,  35,  192,  and  10,821,  respectively.  Manufacturers  were 
located  in  1902  in  ten  States  and  the  DislHctof  Columbia. 

Wholesalers  were  located  in  the  District  of  Columbia  and  34  States 
and  Territories,  Hawaii  being  a  recent  addition  1«  the  list.  Retailers 
were  locate<l  in  the  District  of  Columbia  and  every  State  and  Terri- 
tory except  seven,  namely,  California,  Nevada,  Utah,  Vermont, 
Washington,  Wyoming,  and  Hawaii.  In  Illinois  were  2,907  retailers 
in  1902,  anil  1,935  in  Ohio,  t)hio's  increase  Ijeiug  remarkably  nipid, 
having  had  953  in  1899  and  513  in  1898.  In  1902  New  Jerw-y  had 
the  third  largest  number  of  retailers,  7.13,  having  increased  from  259 
in  1899.     Missouri  was  next  with  009  retailers,  the  number  in    1899 
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having  been  222.  Iiidianiv  had58i>  retailers  in  1D02  and  292  in  1899. 
Michigan  increased  from  152  in  1899  to  420  in  1901,  but  decreased  to 
30l  in  1902.  West  Virginia  increased  from  171  to  489  and  Virginia 
from  109  to  293.  The  most  notal>lp  decreases  in  numljcrs  of  retailers 
from  1899  to  1902  were  in  Pennsylvania,  where  the  nnmlierfell  from 
721  to  321;  Minnesota,  from  2.5  to  i;  Neliraslia,  from  90  to  48;  New 
Ilainpsliire,  from  13  to  5,  and  Nortli  Dakota  from  18  to  8.     (Table  IV.) 

Tlie  quantilies  of  oleomargarine  sold  in  difT('n>nt  .States^  are  not 
regularly  reported,  but  sucli  information  was  furnished  for  the  year 
1899  in  compliance  with  a  special  resolution  of  Congress  and  was 
included  in  an  article  on  this  subject  issued  by  the  Department  of 
Agriculture.  Iti  that  article  it  was  shown  tliat  the  amounts  of  oleo- 
margarine disposed  of  in  the  different  States  are  roughly  indicated  by 
the  numbers  of  retail  dealers.  On  this  basis  Illinois  would  still  stand 
at  the  head  of  the  list,  but  Pennsylvania,  instead  <if  being  .second, 
would  1k)  preceded  by  Ohio,  New  Jersey,  and  perhaps  a  few  other 
States. 

Tlie  revenue  turned  into  the  United  States  Treasury  from  the  vari- 
ous taxes  upon  oleouuirgarine  is,  of  coui-se,  pro{)ortionate  to  the  total 
output.  In  19(12  the  gross  i-eceiijts  were  $2, 944, 492. 10,  of  which  about 
fonr-tifths,  or  a  little  less  than  $2,500,t)0(l,  came  from  the  tax  of  2 
cents  ou  each  pound  manufactured  fordinuestic  use.  The  i-emainder 
is  from  taxes  upon  manufacturers,  wholesalers,  and  i-etailei-s. 
(Table  V.) 

Only  O.Sij  per  cent  of  the  internal  revenue  raised  in  ]9(W  came  from 
oleomargarine,  0.82  per  cent  in  I'Ml  and  1.08  per  cent  in  1902. 

The  export  of  oleomargarine  is  very  light,  5,721,254  pounds  went 
out  in  the  fiscal  year  1902,  4,9!)n,(;'j'.i  pounds  \n  1901,and  only  4,2.iO,OC7 
in  1900,  agaiusL  5,549,322  pounds  in  1899.  In  1902,  02  pt>r  cent  of  the 
exports  went  from  the  customs  district  of  New  York,  about  20  per 
cent  from  I'hihulelphia,  and  15  per  cent  from  Baltimore;  the  remain- 
der from  llie  several  other  districts.     ('I'able  VI.) 

There  is  no  uniformity  iu  monthly  exports,  the  quantity  depending 
lijtun  many  cliangealilc  cmiditions.  In  tlie  year  ended  .lune  30,  1902, 
the  mouths  of  hirgest  export  were  .January,  950,1107  pounds;  February, 
587,951  pounds,  and  March,  790,496  pounds,  the  snmllest  export 
months  being  June,  20(j, 125;  November,  339,318  potiuds;  and  Decem- 
ber, 31S,338  pounds.  In  the  preceding  year  the  largest  monthly 
exports  were  in  February,  April,  and  Maj',  and  the  smallest  in  July, 
September,  and  October.      (Table  VII.) 

The  West  Indies  continue  to  furnish  the  chief  outlet  for  exported 
oleomargarine.  Thos<'  ishiiuls  took  nearly  half  of  the  quantities  sent 
out  in  the  (iscal  years  190O,  1901,  and  1902.  To  the  ISriti.sh  West 
Indies  were  siiipped,  in  1902, 1,353,324  pounds,  which  was  a  little  mora 
than  in  tiie  preceding  year.  The  amount  .sent  to  Cuba  is  rapidly 
increasing,  being  777,534   pounds  in   1902,  compared   with    167,7Utt 
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puDuds  in  1809.  Tiudo  is  appurently  being  pushed  also  in  Haiti, 
where  210,280  pounds  vrns  shipped  in  1002,  more  than  eight  times  the 
(HUintify  in  1S!>9  and  fnnr  times  that  of  1000.  To  Belgium  whs  sent 
HMj,:j(i.5  pounds  in  IOOl',  nearly  twice  as  nmcli  as  in  lOdO.  Nellierlands 
in  1902  toolv  7-i;i,27.5  pounds. 

There  is  a  decided  falling  off  iu  the  exports  of  oleoniarj^aiini-  to  the 
Frcneh  West  Indies,  tlu'  amuuiit  eredilod  tu  tluit  destination  in  l!t02 
being  120,014  pounds.  In  iln;  same  year  113,075  pounds  was  sent  to 
the  Dauish  West  Indies,  The  quantity  sent  to  Porto  Rieo  in  lOOti  is 
given  as  210,140  pounds,  and  none  in  1001  or  1!KI2.  To  Germany 
there  was  exported,  iu  1002,  007,055  pounds  of  oleomargarine,  whieli 
was  a  large  decrease  from  the  quiintity  in  1001,  although  twiee  as 
much  as  that  iu  1000.  To  the  United  Kingdom  onlj  131,202  pounds 
was  sent  in  1002,  a  little  more  than  one-third  of  the  quantity  of  lOOi). 
Newfoundland  and  Labrador,  to  wliieh  no  oleomargarine  wase.vported 
in  1898  or  IKOO,  took  107,473  pounds  in  1000,  none  in  1001,  and  153,046 
pounds  in  1002.  Shipments  to  British  South  Afriea  amounted  to 
237,73s  pounds  in  1001  ami  106,702  pounds  in  1002.  In  lOUO,  118,300 
l)Ounds  was  credited  to  Hawaii,  but  none  since  then.  To  Mexico 
there  was  sent,  in  1000,  0,1',I4  i)ounds,  and  in  10ii2,  40,700  pounds. 
Besides  the  inst^inees  ab-eady  nu-iitioned,  then'  lias  been  a  marked 
decrease  iu  the  exports  to  the  British  East  Indies,  while  none  was 
export<"d  to  Sweden  and  Norway  in  1002.     (Table  VIII.) 

OLEO    OIL.  m 

The  exports  of  oleo  oil  amounted  to  140,739,081  jiounds  in  lOOO, 
161,051,413  pounds  in  1001,  and  138,540,088  pounds  in  1002.  More 
than  70  per  cent  of  this  went  from  the  New  York  customs  district. 
Baltimore,  FMiiladelphia,  and  Boston  w<'re  important  points  of  export. 
(Table  IX.)  The  exports  in  the  spring  and  summer  months  are  gen- 
erallj'  a  little  larger  than  in  the  other  seasons,  but  in  1901  they  were 
larger  during  the  summer  and  fall  months.     (Table  X.) 

As  in  previous  yeai-s,  Netherlands  furnished  the  principal  out- 
let, taking  68,884,200  pounds  in  the  fiscal  year  of  1002 — nearly  one- 
half  of  the  total  amount  exported.  The  ex|jorts  to  Germany  fell  off 
more  than  6,000,OUO  pounds  from  1001  U>  1002,  the  amount  in  10t)2 
being  almost  the  same  as  that  in  19(K).  Sliipments  to  Denmark  have 
shf)wn  a  large  increase  during  the  past  thiee  years,  the  quantity  cred- 
ited to  this  country  in  1002  being  12,033,733  pounds.  Exports  of  oleo 
oil  lo  (Jm'hec,  Ontario,  etc.,  have  increased  to  over  800,<K»0  pounds. 
Shipments  to  Austria-Hungary  appear  to  have  commfMiced  only 
recently.  They  amounted  to  nearly'  l,tXXi,000  pounds  in  ISO!),  were 
670,025  pounds  iu  10(i],and  fell  to  330,5 10  pounds  in  1002.  Ship- 
ments U)  Italy  were  pra<'tieally  nothing  in  lOOO,  but  amounted  to  017,047 
in  1001  and  2,243,550  pounds  in  1002.  Decreases  an)  reixirted  in  the 
exports  to  Nova  Scotia  and  New  Brunswick.     (Table  XI.) 
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FILX£T>   CHEESE. 

The  i)rf>daction  of  filled  rheese  decreased  in  1900  and  1901.  The 
output  in  the  latter  year  was  1,305,459  pounds,  being  the  smallest 
rt-fKirted  sinoe  the  revenue  law  took  eflfeet,  in  1S90.  Practically  all  of 
the  output  was  for  exjwrt.  The  total  revenue  receipts  from  this  arti- 
cle in  1901  were  tli,652.64.  In  19r»i;  no  filled  cheese  was  produced. 
(Table  XII.) 

As  in  previous  years,  the  produciion  of  filled  cheese  in  1900  and  1901 
was  discontinued  during  a  large  part  of  the  warm  season,  and  was 
largest  in  the  winter  months.  The  maximum  monthly  production  in 
the  two  years  ended  June  30, 1901,  was  319,84t>  iwunds  in  April,  1900. 
31<jst  of  the  filled  cheese  was  exported ;  in  fact,  for  a  i>eriod  of  nineteen 
months  ended  November,  1899,  none  was  withdrawn  for  domestic  use 
but  in  December  of  1899  its  withdrawal  was  resumwl,  and  little  less 
than  50,000  pounds  went  into  use  in  this  countrj'  in  that  month  and  the 
five  following.  From  June  to  Deceml)er,  1900,  there  were  no  with- 
drawals for  domestic  use.  They  commenced  again  in  January,  1901, 
and  in  five  months  amounted  to  a  little  over  50,000  pounds.  (Table 
XIII.) 

In  I'KJl  only  8  establishments  were  reported  to  be  handling  filled 
cheese.  Five  were  manufactories  in  Illinois,  and  2  were  retail  estab- 
lishments in  the  Maryland  district  and  1  in  the  Louisiana  district. 
(Tables  XIV  and  XV.) 

Tabi.k  I. — I'r(MhictloH  and  (IMribiition  of  oleomargarine  and  total  revenue  re- 
ceiptH  therefrom,  li>'J7  to  nnu'. 


Pl«.-jil  v.-ar  ..Tirl«l  Inn*  7t\—  Qnantitv  Withdrawn.  Withdnwn  Revived. 

Klw4il>..ar<md«IJune.«-  prodniea.  tax  iiaid  i     for  cxport.l'  allsuunes. 

Pimndn.  PituHtis.           FijuhiU.  IMJarv, 

wr, «..vti.ao  42.r)iti.4(B>       s.wmo:  i.cm.uaw 

Wm 57,51«,i;*  .V).(iT'.>.t<fT          2.250.7115  1..315,7ns.54 

1W9 K-i.iw.iKji  ?.<.7m,i(»< '     s.fxn.rw  i.ssn.eiH.ae 

I'JIMI 107,t>4.5.(KH  l(O.Bl(i.l« 

IWIl l04.d4:).N')«  im.4;«,7i7 

I9r« '  iai,:tio,i:»  12H..-i67.sb 


3.378,7(M  I  8,54.1,785.18 
8.aU7,l«3  '  2,.'>18,101.44 
»,  409,1%)     2,!M4,4ie.46 


TotHl  for  8ix  y«ir» .'>24,492.(mO      di«).a6,ti>'        ix,i«7.006    12.31S.KS.;8 

Total sliico NuTember  1, 18tKi r ,    )«5,»iK.7!W      »4»,fl6».ffi(l        3!>.7))5.4WI    £).048,48n.,n 

J \ \ I 

"Two  cents  per  pound. 

^Withonttax. 

t'Dute  when  oloonuirgarme  revenue  luw  took  uSoct. 
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Table  II. — Monthly  proOnction  and  dUtnl/iition  of  oleomargarine,  I'Mit  to  1003 


Year  and  montli. 


July 

August 

September. 

Ortober 

November . 
December. . 


Quantity 
prodtreea. 


1900. 


Jammry... 
February . 

M«n-h 

April 

May 

June 


Pmttxdt. 

.5, 082,  "08  I 
T.lffi.JSaO  I 
8,«fl<,41S  j 
9,188.198  I 

ll,OUC.4;iO 

10, «»:).»!» 
1 

10,ll«5,7(ir)  I 
fl, 853, 370 

10,841.4S5 
8,331,454 
7,388.463 
«,  670, 224 


Withdrawn, 
tas  paid. 

Pounds.  I 
5,(!fi8,lll  ; 
0,829,625  ; 
8,MS,614  i 
9.348,318  I 
10,456,645  I 
10,187,581  ' 


Withdrawn 
for  exjxirt. 


T 


Total '    107,045,028 


1900. 

July '. - 8.374,471 

August 7,162,022 

September 8,287,9(9 

October ■  10,089,192 

Nowimber 18,ffl«<»7 


10,0«).212 
9,7.'i0,39B  I 

10,700,494  I 
8,279,587 
7,214,823  ' 
6,945.«16  I 


Pounds. 

232,187  I 

aa,0B7 1 

255,409  I 

2U.387 

218,148  I 

S42,»I7 
'      308,419  ; 
349,257 
197,338 

»iT,iro 

330.406 


Lost  or 
destroyed. 

Pnunds. 


103.616,142 


3,.376,»4 


4,019 

2,900 

7,500 

56 


14,  «6 


I>eoember. 


10,2(a.£n0  I 


1901. 


January 10,178.946 


February . 

XaTch 

April 

May 

June 


Total 104.943.8.56'    101,432,717 


8,991,836  ' 
9,166,371  ! 
9,506,862  i 
8,190.183 
6,480,965 


I 
ii,  803,486  , 

6,906,231 

7,926,891 

0,568,808 

10,172,810  , 

9,642,032  ! 

I 

10,072,228  I 
8,681.747  I 
8,9:«.aH8  I 
9.291.479  i 
8,833,663  : 
6,211,889  I 


388,085 
235,027 
204,004 
806,082 
341,488 
295,092 

322,069 
267,861 
269,841 
322,746 
.<t43,823 
810,470 


988 
19,775 


3,507,193 


1901. 


jBly 

Angnst 

September . 

October 

November. 
December. . 


1902. 


January 10,531,829 

February _ 10,084,518 

March. „ 11,888,968 

April 14,083,226 

May.._ '  10,154.741 


6,«ee,388 

9.200,917 
9,315,208 
9,534,909 
10,059,010 
10,492.5{e 


June  . 


Total. 


14, 589.  (MO  ' 


6,675,314 
8,593,780 
8,987,619 
9,201,140 
9,691,436 
10,2n,B40 

10,118.825 
9,672,788 

11,180,841 

13,523.404 
9,854.772 

16,IHI).(ltn' 


a89,0n 

870,824 
196,678 
827,778 
279,464 
»4,021 

3[)4,148 
266,350 
!M.3,6dS 
386,705 
»6,9G0 
145,308 


100 

750 

32,898 


44,565 


88,0 


126,316.4.37  I     1^1567,333  i       3,4(»,199 
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Tabi.r  III. — Production  and  distribution  of  oleomargarine,  by  districts,  1900 

to  190:. 


Intemal-revenae  districts. 


Tear  ended  June  SO,  WOO. 


Connecticato 

First  Illinois 

Thirteenth  Illinois 

Sixth  Indiana 

Kansas^ 

Fifth  Kentocky « '. 

Maiyland' 

Sixth  Missouri 

First  Nesr  Jersey 

Fifth  New  Jersey 

EleTenth  Ohio 

Eighteenth  Ohio 

Twenty-third  Pennsylvania . 
Third  Texas 


Total 

Year  ended  June  SO,  JOOl, 


Connecticut" 

First  minois 

Thirteenth  Illinois 

Sixth  Indiana 

Kansas^ 

Fifth  Kentucky 

Muryland  <• 

Sixth  Missouri 

First  New  Jersey 

Fifth  New  Jersey 

First  Ohio 

Eleventh  Ohio 

Eighteenth  Ohio 

Twenty -third  Penu-sylvania . 
Third  Texas 


Total 

Yvar  rniii'd  June  30,  U/OJ. 
Colorado 


Produced. 


Pounds. 

10,148,168 

46,848,446 

168,733 

10,778,599 

16,686,460 

76,185 

8,807,748 

4,107,696 

601,27» 

115,800 

18,464,849 

8,784,814 

901,158 

108,890 


Withdrawn,'  ^  J^'V™ 
taxpaid."--!™-^"' 


Pound*. 

7.796,908 

45.834,089 

166,623 

10,737,649 

16,392,383 

78,569 

8,808,390 

4.118,873 

605,849 

115,9U0 

12,459,808 

8,739,896 

281, 4«5 

103.880 


Panndt. 

8,653,814 

475,808 


9,800 

889,781 


107,045,088  I    103,616,148 


10,786,496 

48.873,866 

58,556 

9, 14.%  886 

16,.%.5.738 

]65,l3:t 

2,670,218 

4,032,442 

144.275 

(108,  .5111 

1,008,  .503 

12,739,370 

2,8r».ino 

2.].57,ft52 
3n4.S-10 


8,065,968 

41,571,302 

60,549 

9.184,200 
16,24«.flH0 

100. omi 

2,()T«,4tl4 
4.{100,W»7 


9,300 


3,376,764 


2,687,810 
688,239 


13,980 
135.444 


Lost  or 

de- 
stroyed. 


Found*. 


BenuUn- 

Ingin 

factory 

June  80. 


Pound*. 
S8,8Be 

339, see 

4,100 
.181.418 
136,988 
8,500 
7,447 
8,810 
8,080 


66,376 
16,888 
14,684 


817,808 


48,895 

350,908 


66,689 

141,808 

8,003 


151,42,5 
307,791 

900  ' 

800  j 



1,07:^,354  ... 

!!&,vsa 

2,77.5,313  ! 1 

2,(!(IC.257  j 1 

30,433 
16.220 

2.i:f7  787  1         '  .  . 

33,829 

tm.K»  \ 1 

104,043,856  ;     Hll,4:)2.717       3..5<)7.Ifl3 


3a,  cat 

12.88a,7fB 
49,(183,881 
193,134 
11.244,020 
20,189,209 

804, 894  : 

6,15.9,370  j 

74,380  I 

1.287,349 

4,175,790  I 

8,728  I 


2.:M!t,224 
570,584 

17., 522 


1,800  I 


Connecticut « 

First  Illinois 

Thirteenth  Illinois 

Sixth  Indiana 

Kan.saH'' 

Fifth  Kentu.ky 

Maryland  <• 

First  Mi».s<juri 

Fifth  Now  Jersey 

First  Ohio 

Tenth  Ohio 

"Includintr  the  State  of  Khode  Island. 
Connecticut. 

''Including  Indian  Territory  and  the  Territory  of  Oklahoma,  but  no  oleomargarine  was  nuura- 
factured  in  cither  of  those  Territoritw. 

'■Invludoe  Delaware,  District  of  Columbia,  and  two  countiis  of  Virginia. 


:s<,ii:ci 
i(i,.58(;,77:t 

49,472,199 

191.274 

11,294.087 

2ll.ir9.(>49 

312,887 

((.159.;CT 

74.3S0 

913,212 

4.19G.(i2ll 

8,720 


I 


722,237 


1 



:r5.i87 ' 

4.804  ' 

Ko  oloomargarino  wa8  inauufacturod  in  the  Statt^  of 
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Intemal-rerenue  districts. 

ProdDoed. 

withdrawn, 
tax  paid. 

•With- 
drawn for 
export. 

I<oMor 

de- 
stroyed. 

Remain- 
ing in 
factory 

June  ». 

Year  ended  June  ao,  isof— Conti^ned. 
Elerentli  Ohio 

PoHHdt. 

14,570,aj4 

2,4(18,4(13 

2,510,7*11 

575, 87« 

Pound*. 
14.010,067 
£.406,028 

2.5M,6«t 

Pound*. 

Pound*. 

Pound*. 

Eighteenth  Ohio 

Twenty-tUird  PennsylTania 

Thi'd  TnrM                

as 

Total 

i28,sia,4:M 

133,  M4, 088 

3,4ag,2<g 

£.152 

Table  IV. — Xumhei'  of  vianiifacturera,  wliolesalera,  and  retailrrs  of  oleomarga- 
rine in  efMcti  State  and  Territory,  1900  to  1902. 

[Thin  table  shows  the  number  of  establishments  which  jiaid  taxes  in  the  yi!an>  nnmod.  Tie 
nuiuben)  vary  hlinrhtly  from  the  numb^jra  actually  in  busine^  as  taxes  are  sometimes  |Uiid 
befoiv  or  after  the  yenr  to  which  they  apply.] 


For  yemr  ondud  June  90— 

1900. 

liWl. 

ISOl 

Mana- 

factar- 

era. 

Wbole- 
salors. 

Retail- 
ers. 

Manu- 
factur- 
ers. 

Whole- 
■alen. 

ReUU- 
era. 

Manu- 
factur- 
ers. 

Whole- 
salers. 

Betail- 
crs. 

AlAbama 

3 

3W 
12 

n 

57 

8 

30 
2 
5 

46 

5 

74 

A1^1r« 

8 

ArixoDA      ................. 

2 

1 

1 
1 

4 

1 

01 

Californfa 

Colorado        ............... 

7 

161 

T 

67 

43 

102 
8S 

7 

151 
10 
50 

at 

KW 
iH 

1 

0 
2.««1 

4nR 

31 

1 

6 

105 

19 

Deluwure 

2 

8 

a 

7 
2 

2 

1 
4 

« 

46 

District  of  CulninbiA 

Florida - 

2 

8 

0 
7 

40 
ISO 

111) 

HhwuU 

Idjibo                                     ' 

1 

28 

4 

4 

8.«ei 
4in 

25 

3 
2U1 

2sa 

17« 
24 
112 
1(10 
8» 
85 
£» 

saz 

8 

7 

4 

10 
4 

21 

1 

10 
H 

1» 
8 

2,1107 

&W 

63 

I 

1 
3 

8 

KlltliUUI                                         ,              ,  . 

2 

1 

8 
2 

i 

2 
6 

im 

818 

284 

i 

480 
» 
16 

404 

1 

08 

8 
2 

2 

a 

(i 

814 

Kentucky , 

ifiS) 

246 

7 

Maryland....    .  .......... 

11 
9 
U 

n 

1 

3 

1 

« 
3 

8 
12 
1 

4 

■•    - 

0 

4 
8 

1 
1 
« 

IM 

MonAohnsutts.. ........... 



67 

MicliiKun 

801 

4 

t« 

1 

aoo 

6 

^cbi'iutkn  , 

4 

88 



8 

8 

48 

5 

8 

88    

455  {           2 

1 

8 

8 
080 

t 

t 

6 

Now  Jersey 

t 

\        ta 
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TjlBI^  rV. — Xuiuber  of  utanufaeturers.  trholatalers,  etc. — Cootuiued. 


For  year  t-ndwd  Juno  3()— 


StAtee  nnd  T»rrlU>rief(. 


New  Mexico . . . 

NewYork 

North  Carolina 
North  Dakota 

Ohio 

Okhthoma 

Oregon 

Pennsylrania 
Rhode  Island 
Sonth  Carolina 
Sonth  Dakota 
Tcnncmeo 

Texas 

Utah 


isnt. 


Hann- 
factur- 


Whole-  Retail- 
i  oaler*.     en. 


* 

"l 

ll 

1| 

1 

" 

5 

e' 

..1 

3I 

2 

w; 

£4 

CD 

:s 

» 
i.tas 

Tl 

4 
rei 
»n 

«8 
8 

w 

ISO 


Vermont 

Virginia 

Washington... 
West  Virginia. 

Wlaconnn 

Wyoming 

Total 


3 
180  : 


30  : 
13' 


Numljer  of  Btatos  and 
Territories  iii  which  lo- 
cated  


a« 


«.0B8 


as 


1  i. 

}£»  L 

2  I. 

18  j. 
18   . 


104 


«,H49 


» 


4S 


IS 


!B 


SS3 


4W 


VK  ■    lO.ttl 


45 


T-VBLK  V. — Iiitrriial-rcrt'iini'  rvreipixfrom  olmmnrgarhicjij/fiistricts,  lOOOto  Ittfi*. 


liiternnl-rovcuuc  districtH. 


Collections 

ou  oleomar ' 

Karinc  at  2 

cents  |H»r 

IMjiiiid. 


.^in^cial  taxes  of- 


Manufac- 
turers. 


Whola-sale .     Retail 


;.'«»i. 


AUOmiiia 

ArkiiiiSKS 

Colorado  " 

Connecticut '' 

Florida 

Oeorttla 

Fii-st  Illinois 

Fifth  llliiK.is 

Eighth  Ul.iioi^ 

ThirU'cnth  lllinms    

Bixtti  Indinna  

B**vciith  Indiana 

Third  Iowa 

Fourth  Iowa 

KansiiH  '• 

"Colorado  includes  Wyouuntf 
fcConnet'tiout  include^  KhiMle  liland. 


J-.VJ.O) 


l.V.I.«l..Vi       jl  Km.Dil 


«Sf.:tTK.<n  I     3,4"M«i 


dealers 


jXHI  tut 

•,',81 «).«") 

l.!«ill.(lll 
l,.THt.t«l 

2.tMII.<«> 
K.Mil.Ct 
2,!!NI.(«) 


214,<Ki.(tt 


:ir«).iK) 

1.4olt.ll) 


I 


«fllt.(IO 


I.HII  III 
l.7<.*i.l»  I 

I 
I 


dealere. 


«fWe.(IO 

i.rro.wi 
<).!>9n.H) 
H.iis.eo 

4.(188.0) 

2.802.«)  I 
«li.812.00  I 

4,  lau.tt)  I 

4,7tl8.«» 
2WK.00 
II, (SO.  00 
4,(64.(10 


,1 


J18.WI 

.tAtllKS  »4  ,      2,!<«t.(«ll  :«M«1  1      (i.WV.OO 

I- Kiuisjis  iiiclndc-s  Indian  Territory 
Oklahoma. 


Totaa. 


»1.5T!.rO 

s.we.w 
8.8»6.m 

177. 683.  r« 

5,«fr8.f« 

5, 442.ro 

MH,*!n.to 

«, 410.(0 

4,7W<.tO 

7,710.78 

flBB,9RB.Itt 

4.on.(» 

flOOW 
116.0) 

841,4)O.M 

and 
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■ 
I 


Cotleptlons 

tm  oleomar- 

pirine  at  J 

cents  tier 

pound. 

Special  t&xea  of— 

latnmnl-ivv^nne  districts. 

Mawifac- 
torors. 

Whataaale 
dealers. 

Retail 
dealers. 

ToUl. 

Fttfal  j/rnr  rnOed  June  30,  I!>oa— Con. 

1630.00 

7,876.00 

2,S88.(M 

838.06 

as.O'j 
8.sia.oo 

0,654,00 
4,038.00 
5,800.00 
6.IK2.U0 
(04.06 
9,l«6.00 
tOTLOO 

i».in 
<.ue.oo 

2,tri4.U0 

2,640.60 

13,882.00 

1,018.00 

206.00 

48.00 

188.00 

48.  OU 

54.00 

832.00 

210.00 

11,030.00 

7,472.00 

18.00).  00 

l«,8a8.flD 

88100 

5,868.(10 

aw.  00 

1,504.00 

li,474.ao 

1.968.00 

808.17 

8,804.00 

i,618.4M 

I.SSK.OO 

4,402.00 

1,032.63 

8,686.  (U 

818.  MO 

248.00 

|.iai).l» 

Fifth  Kmtnrky    

$1,478.10 

laaKOO 

1840.00 

ln,U4(  10 

2.588. 00 

g«r>.'nth  Kentucky  ..' 

Eighth  KcatUL-ky 

Tjont'^Mknn "                             





5,160.00 
7,000.  U) 
3.880.00 
1,800.00 
4.480.00 
4.200.00 
840.00 

1,140  00 
2.240.00 
7,l«.a6 

828.00 
!I8.0D 

I3.«7n.nii 

MnrylnDcl^    ...„.  ............ . 

44.074.46 

i,n)u.«o 

5i4.a83.4^' 

M,&Ui.Q(l 

First  Mi'-higna 

470.12 

8.100.12 

ll.tU2.UU 

S.UX.OI 

First  Misstiuri , 

lil.AiC.Ol) 

Sixth  MisHimrl 

ea.oM.0) 

000.00 

(til,  574.00 

MontBiui'- _ 

1.2116.  UU 
f.,l.V).OI) 

New  Hiiuipshins  '* 

t).4as.i« 

ll,ft».98 
2,»!6.S« 

oou.eo 

250.00 

UVIOO.HH 

Fifth  New  Jersey 

8.420.10 
880.00 

10, 828.  an 

l.HKLOU 

First  Nuw  York „ 

aH.oi) 

Swouil  Now  York 

48.(0 

Third  Nfw  York 

188.00 

Twenty-flrst  New  York 

48.00 

Twonty-fiffhth  New  York 

54. 00 

Fonrth  North  Canilina 

882.00 

Fifth  Niirth  Carolina 

2l«.fl0 

First  Ohio 

8,010.00 

1,000.011 

080.00 

2,120.00 

14, 070.  to 

Tenth  Ohio 

».O».0O 

EleveDtli  <>hiQ _ 

EiKhtuenth  Ohio 

240,286.68 

M,as«.» 

1,000.  (U 
000.00 

S88,g9«.66 
77,187.88 

OregnnK 

386.(1) 

First  Ponnaylvonia 

2,  DM),  on 

8,808.00 

Ninth  Penmsylvanim _ 

36U.00 

Twftlfth  Pcuosylranin 

1,145.00 

4.sao.oo 
iMo.ao 

2,  no.  00 

Twenty-third  Peunsylriioia 

(1,776.04 

200.00 

15,  tea  (M 

South  Carolina 

2.81100 

Sc<.'oDd  Tenceaaee 

7S.00 

6H0.17 

Plftli  T«ni>i>>i(»« 

780.00 
5,810. 00 
S,210.(W 
1.000.00 

4  064.00 

Third  TeiOB 

s.ta.m 

000.00 

14.188.00 

Fourth  Texas 

4.508.(0 

Second  Virginia 

r>.Kl!,00 

Sixth  Virginia 

1,062.68 

West  Virifinia „ 

First  WiM.^(>iistn 





(,M).0O 

SUO.0U 

1, OHO.  00 

ui,«et.uo 

1  518  00 

Second  Wisconsin 

i,:GR.ao 

Total 

8,a66.mce 

U.  480.00 

u;.»i«.:n 

845.142.80 

2. 548.  ne.  18 

a  Louisiana  inrlitdca  MlMliiatmil. 

(iMuryhind  iiiiliides  Dehjware,  District  of  Co- 

Inmliin.  mul  two  counties  of  VirKinta. 
'Montana  includes  Idaho  and  Utah. 


*  Nebraska  inolndtis  North  and  South  Dttkota. 
'New  Hamiishlre  includes  Maine  and  Vermont. 
/New  Mexic)  includm  Nerndn. 
9  Ortgaa  includm  Alaska  and  WaHhingtun. 
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^H                    Intenuil-reremie  diiitrii^tK. 

Collectlorui 

on  **I*?omar- 

t^rinoat  2 

cuntH  p»r 

pound. 

Special  taxes  of — 

TotaL        ^M 

Manufac- 
turers. 

Wliolesole 
dealers. 

Retail 
dealers. 

H                  Fixvtil  ytar  ended  June  SO,  1001. 

11,040.00 
480.00 
2,500.00 
1,840.00 
3.800.(1) 
3.300.00 

Bsn.(i) 

5.240.00 
l.SHI.UO 
G6U.0O 
1,120.00 
3,080.00 

tl.lM).0O 
1,870.65 
6,178.00 

12,082.00 
a,  MB.  0(1 
8,070.00 
48.00 
110,  (KM.  SO 
.5.248.00 
5,W4.«I 
8,212.00 

18.034.00 
4,011(1.00 

8,nM.a(i 
8sn.«i 

8,088.00 
2,5I18.UI 

aw.  00 

84.(11 

8,:H2.on 

8,270. 0(1 

3,«ao.(«) 

8.084.00 

7,170.(11 

276.  CO 

13,734.00 

2, 544. on 

24(1.00 

8,UB8.(» 

484.00 

4,  SMI.  00 

2n,MI2.aO 

1,024  20 

lai.oo 

114.00 

888.00 

48.00 

834.00 

280.00 

11,208.00 

9,812.00 

S.2B2.00 

a,7«.aD 

hUm  of  Vir 

tt.t3a.co  ^M 

i.ma.!&  ^M 

7,878.(10    ^^M 

179,4(».70            ' 

7,(M2.C0            1 

t.4ao.ni  ^M 

1,(t!4.ni    ^H 
Ki2,Mn.63            ' 

fl,Hi8in         , 

8.183.0(1    ^M 
STM.ItR.IS    ^H 

4.(n*.oijo   ^H 

88(1,72:1.  (S>    ^H 

(M.M)    ^1 

12,93).  Oil    ^M 

2..VI8.(J0    ^H 

650.00   ^H 

84.00   ^H 

12.482  00            ' 

(Ift.dWl.in     ^1 

«.304.Sa    ^H 

P,»)4.(0   ^H 

8.505.(11   ^H 

4.000. (fl    ^H 

l.MM.tn    ^U 

82,471.00   ^H 

ROB.  in  ^M 

4,478.00   ^H 

014.00    ^H 

7,»!8a0   ^M 

ai,»».e2  ^M 

i.sm.n)  ^H 

lai.m  ^M 

U4.U0  ^M 
888,00  ^H 
owoo  ^H 

884.(11    ^H 

280  III    ^^M 

8S,(l«i.74    ^H 

I2,1.'>2IU    ^1 

2:7. (01411  ^1 

7a,4U.UB  ^H 

Kinla.     ^^^^H 

^H             Ar1ntn**n'^ 

11(8,087,70 

(1,800.00 

H             Flnritln 

^H             OtMrr^hh 

B            Bawnli 

I6.«» 
831,004. 13 

Firiit  Illinois 

0,200.00 

Fifth  Illinobi 

Eilflitli  Illinois 

Thirtoentli  Illinoia 

1,201.«0 

184,447.02 

800.00 

1,875.00 

SB,9».<» 

1,100.00 

2,720.00 

Fiftli  Kuntnrky 

B,<45.«0 

100.00 

aiia.oo 

Kixth  Ktmtnclcy 

F.iKhth  Kentnirky 

4,100,00 
4,500.00 
2,884.52 
1,240.00 
1,430.00 
8.700.00 
1,980.00 

^fc^^^  MnrylnnTl  •* 

S8,6U.  10 

1,200.  ni 

^^^^^r._„i.  „.»»». 

^^^^Nxri  Ml,<l.i».n 

^V                   Vnr^.d.   Mi..»,l(|i,n 

■                 Wl~«  Ml~«„rf 

■            ni»»i,  Mi-^n-i 

7S,IBT.90 

^1            'M'Titfinn  f 

780.00 

1.440.00 

480.00 

^H                    fJoLniuIrn  tt 

^H            New  Haiiiimbtro* 

^M            First  New  Jei-ney 

3,012.  SO 
6,107.02 

■                     li-lf.l.  ■»,.»,    I..~„y 

600,00 

8,280.00 
480.(0 

^H                 "Knvr  MatWvi 

^M                  Vlr^  W...,,  VnrU- 

^H           n,u.nti,i  v.>ii»  \-..i.v 

■              Thiwl  W„w  v,.>t 

^H           Twenty-^ightb  New  York 

040.00 

^H           Fourth  North  Carolina ,.. 

H           Fifth  North  OiroUna 

^1              yt^  r\l,l.. 

21,772.74 

360.00 
000.00 
OUO.O0 

2,760.00 
2,240.00 

^H               (Punth  riM.^ 

^H              p^„„....>l,  n),)„ 

2M.78T.40 
52,179.08 

^^^^^  E'ip^hf~..,<i.  n>,i„ 

1,44a  00 
ndtwoeou 

^^^^^V           "ColorudoincladeH  Wyoming 
^^^^B             !•  Connecticut  Includes  Rhode 
^^^^H            '  Kmibm  incladcs  Indian  Terr 
^^^^H            ■'Louisiana  includes  Mliwiwip] 
^^^^H              '  Maryland  inoludes  DeluwHn 
^^^^H             /  Montana  imrlndes  Idaho  and 
^^^^H             vNelinuika  Includes  North  an 
^^^^H^            *  New  HBmi>t<hiro  inchideH  Mi 
^^^^^^^_^    <Nuw  Mexico  includes  Nurad 

iHland. 
it/iry  and  Ok 
pi. 

•,  District  of 
Utah. 

d  South  Dak< 
line  aii<i  Ven 
ii. 

^homa. 

Cyolumbia,  ■ 

)ta. 
uont. 
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Intomal-rcvenne  districts. 

Collectfona 

i,n  nlcomar- 

gariae  nt  a 

cento  per 

pound. 

Special  texes  of — 

^1 

torera. 

Wholesale 
dealers. 

Retail 
dealers. 

Fitcal  year  enitd  Junt  30,  /sol— Con. 
Oregon  a 

180.  OU 

i,8Qaoo 

1270.00 

1,958.00 

128.00 

oiM.on 

14,i)24,ai 
2,202.00 
280.00 
l,7re.(X) 
3,730.00 
1.080.00 
7,310.  («) 
I. (OS,  0(1 

12,740.110 
4«H,(I0 

luo,  m 

1380.  (10       ^1 

4,75afl0       ^H 

128,00       ^M 

0U4.0O       ^H 

no.  1150, 00       ^H 

4,002.00       ^1 

280.00       ^1 

4,(112.00       ^H 

18,790.00       ^H 

2,740.00       ^H 

8,830.00       ^H 

1,(138.00       ^H 

48H,00               " 

i.ia).oo      y 

First  PcnnhyKnnia 

Twolftli  Pi-nnsylvanin 

Twenty. third  PennfiylTania 

|4£,  846.80 

tfl00,0ll 

2,880.00 
1.8OD.0O 

8<iath  (Carolina      

K                Piff).  T^nn.,,..^^ 

2,240.(1) 
4.780.00 
1,880.00 
1,320.00 

1          Third  Texiw 

8,280.(]U 

Fourth  Texas 

Second  Yiririnla 

Sixth  Vir^nia , 

Wt»t  Virginia 

8,20O.(U 

Fimt  Wifconsln 

Second  Wiflconjiin 

980.00 

^k                   •v^t.^ 

2,((e,028.87 

18,225,00 

8:),  704. 52 

385,246,25 

2,  .518, 101. 44       ^1 

^B           Intvmal-revenao  di«- 
■                         trlct. 

Collections  on  oleo- 
margarine. 

Special  taxes  of — 

Total.            ^H 

Domeatio 
at  2  cents 
per  pound. 

Imported 

at  15cont» 
per  pound. 

Uanufwv 
turers. 

Wholesale 
dealers. 

Retail 
dealers. 

Kincut  year  ended  June 

»J,  lix>3. 

$1,7UU.IV 

280,00 

2,840,00 

880.00 

2,020,00 

2,840.00 

980.00 

4,840.00 

1,780,00 

t2.5!&.00 
1,844.00 
5.681.00 
9,170.Cll 
3,722.  UB 
4,078.00 

$4,292.00      ^H 
2,  lot.  00       ^H 
9,781.90               ' 
231,644.80        ^i 
6,742.00        ^M 
6,918.00       ^H 

goaoo     ^M 

1,078.583.05       ^1 
7,(e4.00       ^1 
6.108.00        ^1 
9,810.73        ^1 
248, 175.  le        ^1 
4.730.00      '^H 

(»i.oa      ^^ 
tm,{.t&.di           ' 

704.00        ^i 

18,440.08        ^H 

2,742.00        ^M 

808.00               " 

lao.oo      ^1 

8,678.00        ^H 

ArkanHM 

Colorado  * 

r80.«0 
Z19,IH4.80 

1800.00 
l,5«).0O 

Florida 

Georgia    .  ............... 

Hawaii    

First  nUmxB 

183,407,82 

3,800.00 

88,515.23 

6,244.00 

6,108.00 

4,274.00 

18,608.00 

4. 780. 00 

88.00 

10,532.00 

701.00 

8,054.00 

2,742.00 

886.00 

120.00 

7,878.00 

Fifth  Illinois 

Eighth  IIlinolB 

, 

Thirteenth  nUnuis 

Sixth  Indiana 

8,778.72 
828. 849.92 

460.00 
3. 000.  HI 

1.820,00 
2,780.00 

8«veutli  Indiana 

Th(r<i  InwIL          

ooaoo 

1,800.00 

KAn*««'' 

395.873.32 

880,00 

Fifth  Kentucky     

o,2e.oo 

1.200.00 

900.00 

Sixth  Kentucky 

Eightli  Kentucky 

^L        l/>nhHuna  **     

! 

1.200.00 

^H                                                  t>Ctilorado  incladets  Wyoming. 

^ 'Oonnectiout  includes  Rhode  Island, 

^^^^^^^L                          d  Kansas  includes  Indian  Territory  anil 
^^^^^^^^H                          <  Louisiana  Includes  Missiasippi. 

•ton. 

1  Oklahoma 
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Table  V. — Internal-rei-eHue  receipts  fi-om  oleomargaritie.  etc. — Continned. 


Intemal-reTenue  d'n- 
tricte. 


CullactlonH  on  oleo- 


Special  tjixf^  of — 


I    Domestic 
j  per  ponud. 


Imported 
»t  15  cent* 
per  pound' 


H    glided  June 
86,  »aB-'Oaa«Dited. 

Huriand         I 

JIiiaTOcJingctt'i    ' 

First  Mlchiguu ' 

FonrthMJpliIgBn ' 

Minnesota  j 

first  Mi*sniiri — " 

SixUl  Mifisouri ' 

Montann'' 


ll^S^gg 


pto.Ta 


i,su.en 


I 


I 


J. 


1B,SW.12 


Mnnsfu.  iWholewle 
tarers.    '   dealers. 


II, an.  Ill 


>.»,ia).oo 

1.6IW.00 
1,200.00 
1,740.00 


BetaU 
dealers. 


150.00' 


ITobraska'' 

Kew  Hampshire '' 
First  New  Jersey  . 

Fifth  New  Jersey ,. 

New  Mexico' 1 

First  New  York ' J 

Beoond  "Kew  York j [  3.75  j 

Third  New  York I ' I 

Fourteenth  New  York...: 

FtiuTth  North  Carol  inn..  I I 

Fifth  North  Cjixoltnn.    J I 

North  and  South  Dakota 

First  Ohio 

Tenth  Ohio 

Eleventh  Ohio 

Eighteenth  Ohio , 

Oregon/ 

Pirflt  PennrylvunlA 

Ninth  PennsylTftnin 

Twyllth  Pemisylvmiiii  .. 
Twenty-thiril    Pennsyl- 
vania  

Bonth  Can  illna 

Ik*oond  Tonneaaoe 

yiftll  TenniisiMX' 

Th!rdT,.'?:;ii ... 

Fourth  ToxnH 


A9i.<«l  ! 


1. 160.00 
720.00 

i.rai.oo 

635.00 
1,000.00 

».om.(io 

4811.01) 


480.00  I 


H3,751.80 

173.74  . 
2ie.942.13 
47,9!e.a0  ' 

60.00 : 


108.00  '      1,2110.00  : 


(soo.im 

000. 00 


I 


2.160.00 
3,ilH0.fl0 

ao.oo 

2.:a).iio 

(SdO.oo 

4*«.(10 


.'ii),4.->l. 


1.440.(10 


.(iw.oo 

730.1)1) 


ll.OlK.dO 


mio.oi 


I 


4M0.no 
r>.4<io.(i<) 

2.040.(10 


Second  Virginia | 3.:i4(l.(«l 

Sixth  Virginia ' 

Went  Virginia ' a.:«P.(IO 

First  WiwoiL-iin ' .TSO.dO 

Second  Wisconsin '■ 2.7(10.(11) 


i6,010.00 


Total. 


2,965.00 
0,296.00  I 
4.164.00  I 

116.00  i 
15,110.00  I 
3,562.00  . 

200.00  I 
1,750.00  ; 

3,400.00  ! 

21.770.00 

340.00 

.•m.flO 

46.00 

me.  00 

90.00 

1,766.00 

434.00 

13.276.00  ' 
10.22H.OO 

•r.fta.oo 

2.-.,  056. 00 
240.00  : 
1.002.00 
.52.00  i 
554.00 

12.6(»<.(l(t  ' 
2,(816.00  ' 
766.0(1  ' 
3.094.00 
3.7(«>.00  ' 

i.aii.oo  ■ 

7.1S4.()0 

2.207.(1)  ', 

I.5. (164.10  : 

i>2S.0O  I 

im.m 


$136,1(0.64 
4,565.00 
7,498.00 
6,804.00 

116.00 

18,474.80 

4.TS.00 

820.00 
4,070.00 
1,000.00 

fi,aoDLOO 

48,90;.  42 

8a).oo 

506.00 
51. 7S 

e'«.oo 

90.00 

2,246.00 

434.00 

■3>».m 

100,655.90 

13,481.74 

620.iW4.12 

76,«tt«.20 

900.00 

1.572.00 

52.00 

l.OM.OO 

68.342.72 

3.416.00 
766.00 

3,574.00 
21,024.00 

3.344.00 
lM,5S4.a) 

2,207.00 

21,US4.00 

846.00 

2.906.00 


Total . 


2.4«2.5:«,72  ! 


1.(K.'.5]       1». 5(1(1. («)  dK). («.->. («l  :/i:fr7.7:t.'. 23     2.»44.4as(.46 


"Miiryland  inclu(ln.i  Dolawaiv.Blsitrirt  of  Ciiliiml)i!i,  and  twn  counties  of  Virginia. 

'•Montaim  ijirlndwIiSiilioBiiil  Ttiili, 

••Nu'lirusk:!  iuiiliiJo^  Nortli  and  South  Dakota. 

''Now  tliiiuji-Jbiro  inehidi*^ Maine  and  Vennont. 

■New  M  .'cii-oiBcIndc'DNi-viidii. 

/  Ori'j^-.m  inoludtM  AlankA  and  Washington. 

(/Includes  $.'t.(i«il.  advance  collections  under  act  of  May  9. 1902. 

''IncludeH  ^J,tw«,  udvuuuo  collections  under  act  of  May  9, 19(6. 
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Table  Vl.^Kxjioriit  of  oleomargtirinr,  by  customs  lUatririii,  J'joo  to  190!. 


I 


I 


CuBtoms  dlstrlcta. 


Baltimore.  Md *. 

Npw  Bedftird,  Moss 

Bnstnn  anil  Cbarlostowu,  Man . 

Charleittoii.  8.  C 

New  York,  N.V 

Philndplphitt.  Pa 

Ban)^r,  Mp 

Providence,  R.I 

St.  Johu,  Fla 

Key  West,  Fla 

MobUr,  Ala 

Xew  Orleans,  La 

Arizona    

Powdcl  Norte,  Tox 

8alarlA,Tex 

Pngi<t  Sfiirod,  Wush 

San  Dieg<i,  Cal 

San  Francisco,  Cal 

Detroit,  Mich 

Hnrt>n,  Mich 

North  and  South  Dakota 


Fiscal  year  ended  June  3D— 


1900. 


PoundA. 
473,911 


IfiN.WS 
l.tWO 

a,i«4,aK 
(M.en 


1901. 


PoundM, 

l.i9B,ai7 

l.SM 

1,K» 


l'.«H. 


PouruU. 
ltR1,g41 


Lt«7 


MO 
12,101 
17,840 


8,584 
01,770 
S.flEe 
68,  WO 
184,370 
1,839 


ToUl 4,S»tt,OB7 


8,438,968 
89,800 


800 

11,081 
80.ai7 

38.  ue 


8,988 
RifiO 
2Z,&4fi 

<e.8n 

86,380 

2,000 

490 


3,.V3:,41» 

1,220,819 

6S.i4S 

10,000 


6,640 
26.604 
47.717 

C,SU6 
24,274 

9,872 
19.160 
U.B» 
17.SIJ0 
68.261 


4 
4 


4.U00,UM         &.7]!l.aM 


Table  yil.—MontMif  exports  of  oleomargarine,  quantities  ami  valueji.  laoo  tu  1J0~. 


Month. 


July 

Antrost 

September 
tJctober..., 
NoTembvr 
D«>'cmber 
January  .. 
February . 

Mart;h 

April 

May 

Jnne , 

Total. 


Piacal  year  ended  June  80— 


1900. 


Quantity.      Value. 


880.  WO 
42»,5ni 
!ii3.314 
447,  K)7 
445.717 
340,646 
298,341 
242.886 
411,811 
2:K,214 
3a£.Ul 
464,283 


4,166,067 


Dottan. 

36.  an 

40,769 
30,673 
40,871 
39.974 
27,2!S 
«.728 
»,761 
42,7RT 
£!,)«« 
a!.2S7 
46.100 


loot. 


Qoaatity.      Tains. 


Poundt. 

274.188 
437.i>ni 
315,:tt2 
269,  OM 

417,u2l 
l«e,143 
601,174 
888,218 
«ff,nK7 
540,382 
879,611 


416.544  U4.8BD,iD9 


DoUan. 

27,669 
40,  SSI 
81,  »6 
27,916 

Ha,  528 

ta.itm 

:I5,93U 
60,611 

iH,iun 

.VI,  311 
r>l,H54 
89,966 


UOi. 


Quantity.       Valoe. 


PoKnd*. 
401,022 
344.067 
391,818 
349.418 
3W.3IH 
3l><,<ti(i 
96li.9U7 
687.961 
796.496 
481.194 
4«7,410 
286,125 


■  484,601      6,781,254 


Dolliim. 
39,819 

at,m 
sr,68s 

86,607 
35.679 
34.4.12 
inf.  100 
59,662 
87.  W 
64,431 
no,  086 
l8,2Sa 


I 


toLsa 


<•  The  totals  reported  at  the  end  ut  the  year  do  nut  exactly  ngrve  vritli  tlie  num  at  the  monthly 
llgiiree  ehuwn  abortt,  tmt  the  latter  are  giren  aa  puUUsbed  in  uiouthlj-  repurta. 
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Table  Vin. — Exports  of  oleomargarine,  quantities  and  values,  by  countries, 

1900  to  1902. 


Country. 


Azores,  and  Madeira  Islands 

Beldam 

Germany 

Italy 

Portugal 

Spain 

Sweden  and  Norway 

United  Kingdom 

Bermuda 

Britisb  Hondnraa 

Dominion  of  Canada 

Nova  Scotia,  Now  Bmns- 
wick,  etc 

Quebec,  Ontario,  etc 

British  Columbia 

Newfoundland  and  Labrador  . . 
Central  American  States: 

Costa  Rica 

Honduras 

Nicaragua 

Mexico 

Miquelon,  Langley ,  etc 

West  Indies: 

British 

Danish 

Dutch 

French 

Haiti 

Santo  Domingo 

Cuba 

Porto  Rico 

Brazil 

Colombia 

Ecuador  

Quianas: 

Britinh 

Dutch 

Peru 

Uruguay , 

Venezuela , 

Russia,  Asiatic 

China 

East  Indies:  British 

Hongkong , 

Japan 

Hawaiian  Islands 

British  Africa 

British  S<^uth  Africa 

British  East  Africa 

Canary  Islands 


Quantities. 


1900. 


Pound*. 


68,865 

448, raa 


2,000 


17,980 

364,712 

82,015 

7,880 


8,006 


107,473 

73,531 
260 
8,035 
9,1m 
2,800 

1,466,638 

116,890 

41,605 

157,200 

50,088 

9,784 

,516,463 

219,140 

1(10 

113.777 

837 

133,236 
59,700 


7,628 
2,.'»0 
1,.560 

41,309 
118,396 

66,908 


1901. 


PouncU. 

8,336 

77,770 

1,284,942 


8,850 
1,500 
16,710 
148,505 
39,965 
19,185 


2,000 

28,410 

400 


119,217 


2,200 
4,067 
1,820 

1,.S33,3)8 
115,080 
49,234 
140,300 
168,898 
6,400 
722,075 


122,424 
1,740 

182,800 

58,  .VW 
120 


14,350 
2R,»»1 
5,.y]0 


62,377 


237.738 

29,110 

336 


1902. 


Pounds. 


Valnes. 


1900. 


Dollars. 


106,365 

997,655 

69,844 

6,040 


6,073 
37,049 


200 


131,292 
66,859 
36,663 
26,208 


1,400 

84,074 

8,786 

1,097 


245 


I 


153,646 

a5,680 
1,900 
1,672 

46,790 

1,700  I 

I 

1,.'B.3,324 
113,975 
44.283 
129.614 
210,280 
2,610 
777,,i34 


8lt,065 
13,182 

245.623 

30,000 


7,200 

7,461 

31 

397 

9S» 

31(1 

146,959 

8,530 

3.280 

IS.iiOl 

4,980 

906 

60,ti93 

22,776 

18 

9,675 

106 

14,638 
5,480 


500 
SOO 


1901. 


9.8.W 

"1,510 

2,650 

35,850 


106.762 
44!,  490 


670 

aes 

194 
4.412  { 
11,800  ' 
7,102  ■ 


DoUan. 

4T9 

7,892 

97,522 


414 

150 
1,489 
14,710 
5,688 
2,108 


280 

2,650 

86 


11,519 


257 
.548 
195 

1.34,498 
9,j>23 
4,084 
14,1.52 
17,973 
580 
81,909 


11,125 
238 

20,778 

5.032 

12 


1,494 

3,043 

605 


5,820 


23,683 

iJ,840 

32 


1902. 


DollarM. 


10,6«S 

106,384 

6,615 

670 


14,438 
8,887 
8,535 
2,090 


1S,S8S 

8,196 
215 

182 

7,401 

192 

137,332 
11,296 
3.926 
12.rd5 
23.756 
247 
88,467 


8,076 
1,«7 

26,8:n 
3,382 


.50 
27 


1,.V« 

0211 

2U5 

8,129 


10.618 
5,69< 


oBritish  and  Dutch. 


NINETKKNTH    ANNUAL   KEPOHT. 


289 


Table  VTU. — Exports  of  oleomargarine,  qiMntitk's  and  iKtliiejt,  etc. — ContintiecL 


I 
I 


OoimtiT. 

Qann  titles. 

VaUnos. 

1900. 

190L 

1«K. 

isnu. 

WOL 

MB. 

Pound: 

P>*t4tnif. 

1,070 

11, an 

Donars. 

Dollart. 
106 

imtlars. 

i.cm 

All  other  Africa 

60 
1.170 

8 
IfiT 

8.5iS 

"ua.&u 

800 

'<T4,610 

Totri 

«,sio,08; 

4,880,886 

6.!21.£M 

416,644  1    484,601 

1101  !i21 

ArorsRe  per  ponnd cents.. 

8.8 

B.7 

lai 

n  XotberUnds,  74.3,276.  <•  Netherlands,  78,800. 

Table  IX. — Entportg  of  oleo  oil,  hy  customs  distriets,  lUOO  to  l!iti2. 


Customs  districts. 


Bdtimorp.Md 

9lKi«or,Mt> 

BiKitun  and  Cbarlcstown,  Mass  . 

NewT<irIc,N.Y 

Norfolk  and  Portsmonth,  V* ... 

Nowixirt  NewB.Va 

Philadtapliia,  Pa 

Portland  and  Fulmoath,Me 

Nuw  Orlpanit.La 

PaHO  del  Nnrte,  Tox 

Salnrin.Tex 

Detroit, Mioh 

HoTon.Mich 

North  and  South  Dakota 

Vermont 


Total liB,r<»,«6il      lt(l,lBl,«13        ia8,M«,OI« 


ia». 


Ftntnds. 

43,is;,e6a 

854,243 

6,  air,  660 

87,107,126 

848,897 


0,6(10,617 
tU.840 


81,800 

24,<no 

(1,049 
7W 


1801. 


Pouiidt. 
»«,W7,714 

77,(K8 

U1,5M.SM 


81,81!) 
B,4*2,lBr. 

132.  ir.i 

80O 


18,484 
870,  &M 
816,307 


11, (IX) 


1102. 


Poundi. 

10..VI3,U7 

17r.,({ft2 

«.r4.5,7f.O 

loi.sin.om 
:fl,800 

30:1,(130 

II,  5411,  IKT 

31 H, 746 

1,110 

14, an 

8,832 
800,607 
134,486 


Table  X. — Monthly  exports  of  oleo  oil,  quantities  and  values,  1000  to  I90S. 


Month. 


July 

Angnst 

Septoijibor. 

October 

KuTember . 
Derombor  . 

January  

February . . 

March 

April 

"•y 

JniM 


18U0. 


Qoantity.        Valne. 


FkmndU. 

12,808,477 

13,4:«.a!S 

0,681,627 

8,609,274 

8,l«7,064 

11,603,786 

8,875,713 

12,683.041 

13,486,147 

ll,l(S,r>40 

13,271,061 

21,220.127 


Total 146,~J0.)»1     10,608,858 


Dalian. 
872,2116 
010, 130 
700,127 
656,(101) 
672,767 
857,  &n2 
782,610 
823,188 
861,780 
778,248 
826,825 

l,46K,aei» 


1901, 


Quantity.        Valne, 


PmtiiiU. 
13,342.782 
17,076,260 
11,649,41*7 
13,708,835 
13,204,017 
10,703,607 
13,202,121 
8,714,  TM 
12,481.046 
lH,;nO,62U 

n,5w,ie7 

17,486,261 


101.651,413 


Dollar: 
086,408 

1,266,883 
842,042 
«ll,844 
000,780 
788, 47» 

vun.m 

632,681 

912,137 

1,020.620 

1,826,027 

1,288,123 


11,840,378 


190S. 


Quantity.        Value. 


Fimndt, 
13,212,631 
15,750,022 
14,360,086 
14,028.348 
in,0ilH.I15 
13.4C2,UM 
10,307,719 
8.706,687 
8,17^,808 
12.708,533 
9,304.208 
8,  aw,  706 


138,&4<I.Q88 


Dollar: 
1,067,864 
1,280.864 

1.258.7:17 

1.22I.4J<II 
8117.527 

1,121,843 
»li«.024 
8U0,,'I87 
727.. V^ 

l,ail.(i:H 
807,368 
800,700 


12.264.809 
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Table  XI. — Exports  of  cieo  oil,  quantities  and  values,  by  countries,  1900  to  190S. 


CotmtricB. 


<}DMitttteaw 


IHM. 


im. 


itoc 


Yiliwa, 


ino. 


ISDL 


ism. 


Aiutria-Banguy  -  - 

Belglain _ 

DeiuBBFic— 

F*»ijoo ; 

Oernumf 

Italy 

Notherl»lid9 

TnrkBy,  Enropean 

Swi'dea  and  Norway ... 

Unitotl  Eiiwiium - 

DominiL>ri  af  Cuiinila: 

KoyiL  i^tfoila.,  New 
BrucHw  iek,  etc 

Qnoboc,  Ontario,  etc.,,. 
Nowfonmiltttiil  JunlLubni- 

cli.r 

Mexico 

Wi-ht  IiiiUisa 

Biiitl 

CvLha. 

Ijiraxil 

Onisjia,  Brit!«h 

British  Weet  Atrica 

BritiiUi  Anstruliisia _ 

OtliPf  eiiuntrieji 

Totul - 


PoundM. 

a,8Be,TB 

sn.Tfffi.sm 
fiao 


Aycthbtp  ixft  pimiiil.  .rents. 


13,SIU,3@ 
T,!B0fk,7A4 


n.ifu 


TUB.MT 


Pmiadt. 

l,S0O,TS7 
ll,731.nS7 

017,  MT 

iH,m,iia 

U,788 
17,0MI,74B 

l«,liS7,7ai 


M,7ee 
in.iHi) 

I,oi3.oiiri 

19,  tM 


S9,M0 
1,703,377 

i.oso.one 

«l,SiH,3n) 

ins,4fiH 


;to 

H1S,IT75 
647,108 


5,aon 

S.SGS 


i.ets 


(e,sa) 


ofrr.tos 

100,  SOB 


1,080 


SB,«4a 


Doltata. 
4,780 

sia,«7 

C5,0G3 

10,  mo 

SJ04,?18 
15 


900,017 
512,7111 


54,  %3 


an 


IS,  573 


IMIart. 

4a,ma 
vas.sm 

900,  SBt 
l.ffJO 

4a,rai 

e,  131,071 

£,H75 

l,SS4,33t 

71T,Cit 


R,e06 
l,3gl 


1,MS 


448 

IM 


5,487 

loe 


i4it,ra),e)!i 


IS1.<»1,413 


lWt,Wfl.(Wi 


vK»ii,im 


U,»tS,3i% 


7.ai 


7.a 


Dotlarg. 
l£l,3Ta 

i.aB,iM 

sT.aso 

S.  488,217 

£in,m7 

O.Hf.nQD 

TI1,7W 

1.073,412 


70 

74,(nt 


ie,4iH 

t,4(8 


S.874 


12.S«,W» 


&8 


Table  XII. — Production  and  distribution  of  filled  cheese  and  total  revemte  receipts 

therefrom,  1897  to  l'JOi.<i 


Y\m:»i  yt-jir  ^ndecl  Jnno  V\-~ 


\  Quaottty  withdniwn 
\  t»x  paid. 


Qnnntitjr  I 

I    tto  n»e.    I      iMirt. 


1, 11(13.  IKC 


I.473.1M 


is7,im 


JW7lTrDm8eplouilbar  »,l»[«'i.... 

ISBS '  1,402, ml  I     !,»«),»«).  1»,(H«« 

1888 '■    l,fi8H,(i50  I [  1,0«,S,650 

1900 : I  1,574,979  I         4rt,492  :  l,.'>aj,487 

1801 1  l,iK>,4.V»  I         52,191!  1,85.3,368 


Reprtred, 

sU 
■ouivea. 


Datln  rt. 

lH,«!ffi,:M 

IN,  Alt*.  65 

18,086.43 

17,064.48 

14,652.64 


Total 7,6Xi,016  ,    2,980,630:    4,674,386 


85,36».47 


a  Year  undcd  June  it),  19U2,  nooe. 
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Table  XUI.—Monlhl!/  production  and  distribution  of  filled  dieate,  1000  1u  J'MS.' 


Qoantltr 

Qoantity  withdrawn, 
tax  paid. 

For  domes- 
tic UM. 

For  ex- 
port. 

MSB. 
tfnlj 

POHtuU. 

fVauiufa. 

Pnunds. 

ikngnst 

• 

Oclober 

n3,aM 

168,748 

218,. m 
iKi,era 

84,875 

JfoTeinlwr ............  .     ....................  ......,„  ,  . 

118, 8M 

D»;**»*ml»nr , .... 

M,019 

a,fiia 

I4S,70 

JfkUUAl*)' .... .......              ... 

SU.HB 

Folirnary _ 

ZJl.OTH 

SB,™ 
319,  MO 

8,038 

SB2,1«) 

April 

mfl,84<l 

M«y 

Juno  ........ 

02.071 

vi,m 

ltl7,440 

Jaly 

August „ ...                           -.— . 

Beptrmber , 

!n,fll3 

05,133 

l' 

Sn,013 

CK:tobor 

RT).  ISJ 

229,  S8a 

m.tea 

iS(l,.MI) 

iM.oes 
112,  sra 
07,  Ma 

us.as 

Dotwmber 

175,003 

11101. 

JanoAry „ 

Pobroary 

3,m 

4,  lit) 
3,(21 

3,  mo 

.17,448 

153,548 
240.880 

March 

188,640 

AprU 

100,710 

Umy 

Jane ,. 

1 

2,HHn.4ag  1     too.sm 

8,7Tlt,7B 

Total  rince  Suptembor,  1800 .... 

7,aU5,OU  1    S-fUb-tBD 

4,074,881 

1 

oTear  ended  Jxme,  IMK,  none 

T.KBLZ  XrV.— A"um/)er  of  manufacturers,  wholetiaJers,  and  rt-tailers  offilleil  cheese, 

by  States,  1900  to  190!." 


For  y««r  ended  June  3D— 

State  or  Territory. 

19(10. 

ISOl. 

Mann- 

tactnr- 

em. 

•WTiole-     RptaU- 
aalera.         era, 

Hann- 

faotttr- 

ers. 

Wbolc- 
salers. 

Belall- 

OTS. 

niluol* 

e 

1 

S 

Lout*iiaDA     .  ... 

r     ■ 

i 

Maryland 

.'.1 i 

t 

1 

Total        ...              

s 

....               8 

5 

8 

Numlwr  of  Stales  and  Territories  in 
wldcb  located 

1 

I 

1 

1 

oKonoinlOre. 


»•..  RPT.  B.  A.  I.  1902. 


Ah.  RpT.  B.  A. 

.  1902. 

Plate  XXXIII. 

a 

^^ 

jBBm 

^^^^^^^K 

^Sm 

^^^^^F 

'■'_^m 

^HpB 

1 

w 

Hft'^^') 

■  Ml   II         «A.^id4:. 

rr 

\^m 

7?^(rr 

T            ■           1 

K       * 

c 

^H 

-               i 

r 

-A 

■ 

~      ■       v'^H 

.....^^j|^-- 

7. 

'■ 

•^  - 

IIm^^  ^ 

2 

H 

J3 

i 

% 

B^;^,... 

01 

^Wm 

■  '      3 

•  -     '/"Jt^' 

^^^rjuaiSB 

m 

O 

n 

% 

-fe?. 

H^j^i.; 

> 

■1'    !■ 

tflii^  i 

i'. '           1     '^«*>>''  •■ 

Hs^^l^l^Hk. " 

H 

V*     V 

^KJvdl^P     ■ 

*'^Jf»'—        \  wtlUr*.     • 

^^K^^^^^^^^^KL 

> 

E      ■ 

Bi 

iBi^"     .  j^H 

Z 

H         M 

-|£l                              1          »- 

*  ]^q£      '^'JH^H 

> 

ft:  i  1 

1 

isUL              WW 

»!T.  .-^H 

r 

k 

■ 

^^^^^H 

D 

^ 

■ 

«^^               K»^~. 

'.  ,  .^^^^^^1 

c 
> 

r^^^H^'.- 

.    \m 

^^^^^^^^H 

■ff^r 

r^ 

> 

■k  ' 

mii 

.    imm)'- 

1 

Z 

^^^B^^ 

m 

\ 

I 

n 

^^■Hl 

r 

«    .              r 

K 

H 

Ik 

L 

■^'s-. 

■  J  ^ 

% 

-f 

Kl^_ 

iiM 

*• 

1          Jl  f 

0 

z 

H^ft 

ifl 

T» 

■                   ^^ 

> 

^^K 

H 

%     - 

■•-'^^BCk 

H 

I 

?i^H 

^^^^^B 

H^^^^^^^^^^^B 

fn 

/4^H 

z 
> 

a 

■ 

f          -  ^~ 

^^^^ 

Z 

■ 

■ 

^^H 

c, 

1 

1 
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^1             Tablb  V. — Intemal-Tevenue  receipts  from  oleomargarine,  «ffc.— Continued.        ^^| 

^H                     Intemal-reTcnuo  diatriL-t». 

CoUectloiui 

f.>n  **lt'om»r- 

garino  ttt  2 

LuutM  iwr 

ponnd. 

Special  taxes  of — 

Total.         ^1 

Hannfac- 
turera. 

Wholesale 
dealers. 

Retail 
dealers. 

H                  Fiitru  1  utar  untied  June  m,  tml . 

11,040.00 

480.00 

2.600.00 

1. 840.00 

3.96a  00 

8,.<«n.ao 

880.00 
5,240.00 
1,600.00 

600.00 
1. 120. 00 
8,080.00 

11,190.00 
1,870.65 
5.178.(1) 
12,682.(1) 
3,682.00 
8. 070.00 
48.00 
110.000.50 

D. 248. on 

5,644.{«i 
3,212.00 
13,«CH.(I0 
4,(IU0.UI 
8,694.00 

660.(1) 
8.028.00 
2.!i(l8.0n 

660.00 
84.00 
8,332.00 
6,270.00 
3,020.00 
8,064.00 
7.176.00 

276.  CO 
13.rJ4.(«) 
2..^  00 

246.00 
8,(B8.(lt 

434.00 

4,i«lin 

20.992.00 

l,(e4.20 

120.00 

114.00 

888.00 

4&ao 

884.00 
201.00 
11,2(H.00 
9,81200 
22,252.00 
21,798.00 

t2.230.00   ^^k 
2.aai.<A   ^^k 
T.67x.(n    ^1 

170.4(19.70    ^1 
7,042  («)    ^H 
n,  436.  (If)    ^H 
l,(l!!4.ni)    ^H 

M)2..M(l.G3    ^H 
O.tX.U)    ^H 

K,si4.ao  ^1 

0.133.60    ^^k 
2l«,(tin.(K   ^^k 

4.(Tj(i.ao  ^H 
:ai.?2:i.i»  ^H 

066.00    ^H 

le.KR.ari  ^H 

2.5IIN.00   ^H 

060.00    ^H 

84.  (»    ^H 

12.4i«.O0            ' 

tJS.IWl  1(1     ^1 

6,aM.u2   ^H 

«.aM.«o  ^1 

8.6(IKIW    ^B 

4,(06.00   ^H 

15.114(111    ^^ 

H!.4n.90    ^H 

986.00   ^H 

4,478.(»  ^H 

914.0)   ^H 

7,3n<.6()  ^^k 

ai.ittD.cs  ^H 
i.-'nu  m  ^1 

■  31.  (X)  ^H 
114. (U  ^H 
388,00  ^H 

884.00  ^H 
280.00  ^H 

MR.  1110.74   ^^k 

I2,ir.!!.ua  ^M 

2;7,«ISi.4il   ^1 
75,4U.U8  ^H 

^H            ArkniifMift 



$168,087. 70 

11,800.00 

H           Flnrifln 

^1           Opf^TxIa 

H            Harrrli 

M.flO 
831,004.18 

H            Fimt  Illinnh 

0,200.00 

■             pim,  im„.,i. 

■            iriyhti.  Tin.,r,i« 

^1            Thirtrrnth  Uliii'-i'i 

1,201.60 
184,447.  (tt 

600.00 

1,875.  m 

^B            Riirth  Tndlnnn 

aeT,20l>.68 

i,ia>.oo 

2,720.00 

H            Fifth  Ki"ntTi")rv 

8,24&.eO 

700.00 

960.00 

H            FlTf-  h'""tii"V-r 

■                     lrl,,l,»>,    V«T.t.„.ty 

4,160.00 
4,500.00 
2,684.62 
l,240.a) 
1,420.(1) 
8,780.(n 
1,380.00 

^^H            l^ftirylnn'l  ^ 

£8,681.10 

1.200.00 

^H                 MMf"K"hM"1*ttF 

■            m~f  Mi„».i,p., 

^1            ^„„^h  xi^hipnn 

■                Pl~»  Vl--,,.,^ 

H                 mwh  Mi«»..rl 

7»,IW.80 

^H           M'*n*nT!'^  f 

720.00 

1,440.00 

480.00 

^H                IJnliniulrii  fl 

^B               Vir«f  Vmu-  .Txi^,^ 

8,QU.S0 
0,167.62 

^1                IN»»1,  Vou,   T,„.«ny 

600.00 

3.280.00 
480.  ID 

H                Plr,.f  V„»  W.plr 

^H                B>u„<r,rl  Vi.™-  V.,fV 

^1                Thlwl  Vo,..  V„-lr 

^P          Twenty-eighth  New  York 

640.00 

^M           Ft'iirlh  North  Carolina 

^^^^     Vifll.  K-.>r(».  r<nr..1in. 

^^^^Lo^* 

B,77«.74 

860.  (» 
600.  (tl 
OOO.OO 

2,700.00 
2,240.00 

^^^^^^«Pan*>i 

^V          iri»c...,ti,  i-ii>f„ 

2*4,787.40 
62,179.08 

^^^^  iri^ht.«nti.  ni,;,^ 

1,440.00 

^^^^fc             «  Colorado  inclndoH  Wynmiug 
^^^^B             '•Connectirnt  includes  Rhode 
^^^^^k             '  Kaoaaa  inrlndcs  Indian  Terr 
^^^^^V            *  Lontsiana  inoladtxi  MtwiisHip 
^^^^H             'Uuryland  ini'IudesDelawan 
^^^^H             /  Montana  ini'lndea  Idaho  and 
^^^^H             a N»linu>ku  inrludes  North  an 
^^^^H             A  New  Hampshire  inctudiw  Mi 
^^^^B             <  Now  Mexico  iucludos  Nurad 

Inland. 
Itory  and  Ok 
pl 

}.  District  of 
Utah. 

d  South  Dfik 
Uiie  and  Ver 
a. 

lahoma. 
Oolumhla,  ( 

5t«. 

oiont. 

nd  two  coa 

JiUes  of  Vll 
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Table  V. — Internal-revenue  receipU  from  oleomargarine,  etc. — C«ntimie<l. 


Collections 

on  oleoma^' 

gariuo  at  £ 

cvnts  iwr 

pound. 

Special  tazea  of— 

Intemal-rerenne  dlstricte. 

Uanufar- 
torera. 

WholeaalK 
dealera. 

Retail 
de&lera. 

Total. 

nscot  ytar  rndeti  Junt  A),  iOOi— Con. 
Oregon*' ..               ................... 

tan.  01) 

2,800.(10 

ttTO.«) 

l,nr>8.ii(i 
lai.do 
ttM.riu 

14,324.  no 

2,202.00 

200.  OU 

1,772.00 

3,730.011 

1.000.  (« 

7,310.00 

l,«3B.Ut) 

12, 740. 00 

4(«.l() 

llJfl.W 

tsm.nn 

First  Pcunsylviinla 

4.7.V<.(U 

128.00 

Twelfth  PennHylvanitt 

IM.flO 

Twonty-thlrd  PunuxylTania 

$42, 849.00 

tnoo.oo 

2,880.00 
1,800.00 

11(1,050.  CO 

Sonth  Carolina       

4,002.00 

Second  Touuesset* 

200.00 

Fifth  Tennessee 

2,240.00 
4,780.00 
1,680.00 
1,320.00 

4,012.00 

Third  T»*XBH          

8,2I«.(U 

16,790.00 

Fowrth  Tf^xas 

2,740.00 

RM'fiTifl  VirjHriifi 

8,830.00 

Sixth  Virginia 

!,«:)(!.  00 

Wcfet  Virginia 

8,200.00 

IS,  MO.  00 

First  WiFconfiin 

48N.OO 

Second  Wlwonsin . 

too.  00 

1,120.(11 

Total 

2. 082, 928.67 

18,226.00 

83,704.62 

385. 245. 25 

2, 518, 101. « 

Int«mal-reyenao  dis- 
trict. 

Collection*  on  oleo- 
nmrgnriue. 

Special  taxes  of— 

Domestic 
at  S centa 
per  pound. 

Imported 
at  15  contB 
per  pound. 

Manufac- 
turers. 

Wholesale 
dralcrR. 

Betail 
dealers. 

Total. 

FUeal  jfear  entiett  June 
an,  i««. 

11,780.00 

280.00 

8,840.U) 

880.00 

2,020.00 

8,840.00 

900.00 

4,840.00 

1,780.00 

|2,5.'B.OO 
1.844.00 
6,581.ai 
9,170.00 
8,788.WI 
4,078.00 

$4,202.00 

2.104.00 

1700.90 
219, 944. 80 

|aoo.oo 

1,560.00 

9,781.90 

Connecticut  '*......,..... 

231,544.80 

Florida 

5.742.00 

8,918.00 

Hawaii 

900.00 

First  niinoU 

988,401.88 

8,8oaoo 

88,51.1.23 
S,iH4.(IO 

s,ii»i.ao 

4,274.00 

10,608.00 

4,730.00 

36.00 

10,532.00 

704.00 

8,054.00 

2.742.00 

808.00 

180.00 

7,378.00 

l,O7»,a«3.05 

Fifth  ItlinoiH   

7.(64.00 

Elghtb  nilitois  

, 

5,1(18.00 

3,Tro.72 
1^,849.92 

450.  Ul 
8,000.00 

1,320.00 
2,780.00 

9,810.72 

SlxUi  ImlinUK 

240,175.02 

4,730.00 

000.00 
1,800.00 

038.00 

Kanpvtt''           

396,873.32 

880.00 

4M>,(I».32 

70LOO 

Fifth  Kentuiky 

B.  235. 08 

1,200.00 

900.00 

18,449.06 

Sixth  KeDtuckjr 

2,742.00 

888.00 

Eighth  Kentucky 

120.00 

Lonixiana' 

1,  ami.  00 

8,578.00 

«  Oregon  includes  Alaska  and  Washington. 

^ColomrtD  iDcIade»  Wyoming. 

r Connecticut  luclades  Rbo<Ie  Island. 

'' Kaustas  iuciudus  Indian  Territory  and  Oldahoma. 

<l>ouiHiaiui  iucludes  MissiBsippi. 
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Tablk  V. — Internal-rerenue  receipts  from  oleotnargarine,  etc. — Contmned. 


Intenul-mvenno  d'»- 
tricta 


Fiscal  year  ended  June 
*),  l»)i— Continued. 

Maryland" 

Uaasochuisetta  . 
First  Mlchi^u. 
Fonrtli  Michieran . 
Minnesota . 
First  Missonrl. 
Sixth  Miamnri . 
Montana  b . 
Nobnwlca  <' 
New  Hampohire '' . 
Firot  New  Jersey- 
Fifth  Now  Jersey. 
New  Mexico  '. 
Finrt  New  York. 
Beoond  New  York . 
Third  New  York 
Fourteenth  New  York. 
Fourth  North  Carolina. 
Fifth  North  CaroUna. 
North  and  South  Dakota. 
First  Ohio . 
Tenth  Ohio. 
Eleventh  Ohio. 
Eighteenth  Ohio . 

Oregon/ 

First  Pennsylvania  . 
Ninth  Pennsylvania. 
Twelfth  Pcnnsylvanin 
Twenty-third    PuuiLtyl- 

rania 

South  Carolina 

8e<'«nd  Tennessee . 
Fifth  Tenm-ssco... 

Third  Texas 

Fourth  Texas 


.51.1.",  1.72 


m).m .     i.fixidO 


I 


730.  (»l 


ii.niK.rio 


(i(«).(«i 


I 


I 


i«O.I«l 

r>,««.i.(»i 


Second  Virginia ' |     3.:>4(i,(lil 

Sixth  Virginia ' | 

West  Virginia j.:M).(io  ■ 

First  WiHciinsin I ' .TSrt.Ki  I 

Second  Wisconsin 1 '■ ' 2.  TOi.  («l  I 


12,aH<.(«) 

s.ASXi.no 
a.osH.ni) 

:t.T(K.0O 

i.sni.oo 

1.1S4.00 

2.a):.(io 

1.">,(»M.(I0 
.•«2H.«) 
lt«!.l» 


3.116.00 
706.00 

a.srt.oo 

21,(IS1.00 
3,!m.00 
10.K4.U) 

2,aiT.ao 
zi.oei.u) 

M8.00 
2.M36.00 


Total  . 


■i.va.xti.'i 


.(»«.51       W.m».W    !/)«.(«.V(«l  «C7.7:JK.«     l!,»«,«B.« 


"Miirybiud  includes  Delaware*,  District  of  Columbia.  an<l  two  counties  of  Virgiiiia. 

''  Monfainn  includes  Itlaho  and  Utah. 

■Ndiraska  includes  Xorth  and  .South  Dakota. 

•'New  Hami)shirc  includes  Maine  and  VeiTuont. 

'New  Mexico  includes  Nevada. 

/Oregon  includes  Alaska  and  Washington. 

(/Includes  $:),K|i(),  advance  collections  under  act  of  May  9,  ItKK. 

'•Includes  $«,sH(i,  advance  colle<rtions  under  act  of  May  »,  IWK. 
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Table  VI. — Erportu  of  oUomargarine,  It)/  cuntoma  liiiitricts,  IMO  to  I90t. 


CastomB  districts. 


I 


Baltim<ir<.',  Md '. 

Ni'W  Bedfnrd,  Maw 

Boetnn  and  Cbartcatown,  Man . 

CbjirlestoB,  S.C 

New  York,  N.Y 

PhiludPlphiiv.  Ps _ 

Bangor,  Me 

Provldpnw,  R.I 

8t.  John,  Fla 

Key  Wist,  Fla 

Mobile,  Ala 

New  Orleans,  La 

Ariznoa   

Bud  del  Morte,  Tex 

Balnria,  Tex... 

Pog«t  Sound.  Wash 

Ban  Diego,  Cal _ _ 

San  FrancLsco,  Cal 

Detroit.  Mii-b 

Huron,  MieU 

North  and  Sonth  Dokota 


Fiscal  year  ended  June  30— 


1900. 


FufintU. 
475,911 


i.aio 

3,iM,nfi 

«4,eri 


SiO 
12,101 
17.S49 


8,tM 
01, 770 
IS.  (29 
e8,M« 
lS4,3n) 
1,!BD 


ToUl 4.260.  (W; 


1901. 


PoviuU, 
1.»0,»IT 

i.aw 

l.SJO 


S,43S,gi« 
39.800 


900 

ii.on 

80,837 
81,189 


3,988 
l<.aiO 

se.aifi 

«l,833 

as,3io 

8,000 
490 


4,  MM,  aw 


1908. 


061.011 


1,987 


3..5:i:.4i8 

L,  sail,  819 
05,445 
10,000 


u.a4n 

20.594 
47.717 

5,.'i00 
£4.274 

9,«8 
19.1AU 
U.IJIin 
17.200 
62,201 


5. 7ti.au 


Tabus  VII. — Monthly  e-xporin  o/oleomargarint.,  quantities  and  valvea,  1900  to  190S. 


Month. 


July 

AvsiBit — .-. 

September 

October 

Norember 

December 

January  

FebnuuT 

March 

AprU 

ii»r 

Jnne 

Total ....„ 


Fiscal  rear  ended  Jane  80— 


1900. 


Qnantlty.      Valne, 


880, «Q0 
4».fWI 
ai8,314 
♦47,867 
446.717 
240.848 
298.3(1 
342.  HOG 
41I.H11 
2EK,214 
an,  441 
4A4.2Si 


4,888,087 


DtMan. 
80.820 
4(1.70) 

30,orj 

40,8T1 
39,974 
27,232 
27,722 
2«.751 
42.7157 
a!,t«B 
32.807 
48.  IIW 


1901. 


Qnaatlty.      Value. 


274.188 
487,079 
81S.:£2 
200,064 
327.898 
417,621 
892,143 
«BI,174 
883.213 
(«l7.fle7 
646.382 
879.611 


418,644  ot,vn,m 


1903. 


Qoaatity.       Value. 


Dalian. 
27.689 
4l),82!i 
81,706 
27,918 
i«.52S 
13.084 
»,««) 
80,611 
86,190 
611,311 
61,664 
89,988 


a484,S01 


Pound*. 
401, SS2 
3I4.867 
391.818 
819,418 
839,818 
818.838 
966,907 
687,961 
798.400 
481.194 
487,410 
888,  U» 


6,721,264 


Dallnn. 
39,819 
3ti,7!B 
37,038 
a,'>,807 
35.579 
34. 4:12 

los.iua 

SV,!u2 
87,191 
64,438 
01,088 
88,253 


•>The  totals  r«'porte<l  at  tlio  end  of  the  year  do  not  exactly  agree  witli  the  tium  of  tiie  monthly 
figures  shown  uIjoto,  but  tho  latter  are  given  as  published  In  monthly  n^vorts. 


THE  QUARANTINE  STATION  AT  ATHEMA. 


I 


Tlie  Bnrt'an  of  Animal  Imlustry  is  rejoiciiip  in  tlic  new  qiuiruntino 
.ftation  at  Athouia,  N.  J.,  and  tlio  illustrations  shown  liore  tell  tlio 
'•tory  of  beauty  and  ntility.  'I'lie  old  station,  located  at  Garfield 
Station,  was  in  many  ways  undesirable  in  respect  of  all  the  require- 
ments of  a  quarantine  station.  At  Athenia  the  Governmont  owns 
the  proiK>rt\%  which  was  not  the  case  at  the  old  location.  The  work 
on  the  new  station  was  bejjun  on  April  1,  1001. 

The  Ureedor's  Gazette  of  Juno  4,  1002,  contained  an  excellent 
description  of  the  station  at  Athenia,  from  which  liberal  extracts  are 
tiiken,  as  foHows: 

For  a  snitalile  itniinnl  quarantine  station  several  features  ure  important.  Snch 
a  station  slimild  bo  rtadily  ncctssible  and  so  situated  thiit  aiiinuds  can  hs  directly 
transferred  to  it  from  the  ocean  stoaniship  either  by  water  or  rail.  It  in  impor- 
tant that  there  be  Rood  railroad  facilities  for  shipping  animals  to  their  destination 
at  the  e.Tjiiration  of  the  i>eriod  of  detention.  A  healthful  location,  with  land  ele- 
vated and  well  flraiued,  is  desirable,  and  while  somewhat  isolated  not  to  siiih  an 
extent  as  to  can.«e  importers  inconvenience  in  securin^t  forage  for  stock  and  board 
for  attendants.  In  fact,  an  ideal  qnsrautine  station  should  bo  so  sitnated  as  to 
receive  importetl  animals  with  the  least  jjossible  delay,  expense,  and  inconvenien 
to  the  owner,  and  at  the  sami'  time  sjifegnard  onr  native  animals  from  any  i)ossi-!J 
ble  infection;  so  sitnated  and  ixjuipped  as  to  be  favorable  to  the  well-lRduK  of  tha 
new  arrivals  during  their  detention,  mul  also  offering  owners  the  best  of  trana- 
poi-tation  facilities  at  the  exiiiration  of  the  quarantine  period.  In  some  respects 
a  water  front  would  be  an  ideal  Un-ation,  but  suitable  and  pnrcha.'uible  land 
accessible  to  snch  a  port  as  that  of  New  York  is  not  readily  secured.  In  May, 
1000.  Congress  made  an  appropriation  which  enabled  the  United  States  Depart- 
ment of  Agriculture  to  take  active  steps  in  securing  land  for  a  new  station,  wliich, 
of  conrse,  signified  an  early  abandonment  of  the  old  station  and  a  return  of  the 
proiwrty  to  the  lessors.  About  this  time  representatives  of  the  Dei)artment  made 
a  thoronghand  faithfid  s"arch  for  a  water-front  location  which  would  fnlflll  e8.sen- 
tial  requirements  as  above  given,  and  after  a  fruitless  effort  the  idea  was  aban- 
doned.   *    •    » 

One  important  and  practical  feature  in  planning  tlie  new  station  was  the  loca- 
tion of  roads  and  bnildings,  and  in  this  matter  due  regard  was  given  to  the  pur- 
poses for  which  such  a  station  exists— the  guarding  of  onr  live-stock  interests 
from  the  dangers  incidental  to  the  introduction  of  contagions  or  infectious  diseases. 
From  the  accompanying  plan  it  will  be  observed  that  the  buildings  are  isolated; 
that  a  32-foot  road  separates  the  various  yards;  that  extending  from  the  siding 
at  the  railroad  is  a  broad  street  for  receiving  and  distributing  animals  to  the 
various  buildings.  Surrounding  the  entire  plot  is  a  street  terminating  at  each 
end  of  the  loading  platform.  This  street  is  for  the  exit  of  animals.  Thus  it  will 
be  readily  seen  that  complete  isolation  of  the  various  importations  and  avoidance 
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of  passing  released  animals  over  groand  recently  covered  by  new  arrivals  is  easily 
accomplished. 

But  the  ])lotting  of  the  ground  is  not  the  first  feature  observed  by  a  visitor. 
Standing  at  the  entranre  to  the  grouiidM  and  in  the  ct- nter  of  a  S-acre  reserve  is  the 
recently  completed  residence  for  the  gnp«'i'iiitendent.  With  a  side  entrance  to  the 
office,  the  bnUding  combines  utility  with  substantial  grace,  and  when  the  land- 
scape  artist  has  completed  his  work  there  will  lie  an  added  beauty  to  this  homelike 
structure.  For  entrance  to  the  quarantine  grounds  and  buildings  a  special  writ- 
ten permit  must  bo  .-iecureil  at  the  oftice,  for  the  station  Is  not  an  exhibition  ground, 
and  a  lack  of  restrictions  would  Iw  contrary  to  the  purposes  for  which  it  was 
estalilished.     *    •    » 

Tlio  snbHtatitial  character  of  the  stables  can  not  fail  to  impress  one  upon  enter- 
ing the  grounds.  Ranging  in  capacity  from  11  head  up  to  8(1.  the  gejieral  plan  for 
all  i.s  the  same.  Incneased  capacity  is  secured  by  increasing  the  length  cif  the  build- 
ing, all  other  pro|K)rtioii8  remaining  constant.  Constructed  of  brick,  with  blue- 
stono  trimmings,  these  stables  present  a  permanent  and  serviceable  appearance,  and 
with  front  and  rear  entrances  sufficently  wide  to  admit  of  the  passing  of  a  team  of 
horses  there  can  bo  no  opportunity  for  rattle  to  become  bruised  in  entering  or 
leaving  their  quarters.  The  exterior  of  the  buildings  is  but  suggestive  of  the 
substantial  structure  of  the  interior,  and,  after  all,  this  is  the  portion  of  the  greatest 
interest  to  iinpirters. 

The  floors,  walls,  and  fittings  remind  one  of  the  pus  ward  of  one  of  our  modem 
hospitals,  as  the  absence  of  woo<lwork  and  the  liard,  smooth  surfaces  offer  no 
crevices  for  the  loilgment  ijf  bacteria  and  render  the  problem  of  disinfection  com- 
paratively simple.  The  woo«lwork  of  the  interior  of  the  buildings  is  confined 
chiefly  to  the  roof,  which  is  ceiled  with  yellow-pine  matched  lumber.  The  feed 
boxes  are  of  oak  and  ca.sily  removed  for  cleaning  and  disinfecting. 

Floors  and  walls  are  of  cement.  Gutters  are  covered  with  an  iron  grating,  and 
the  fittings  of  tubular  iron  are  firmly  embedded  in  the  cement  fleers.  A  passage- 
way of  3  feet  in  front  of  the  cattle  is  a  convenience  to  the  attendant  when  feed- 
ing. Buildings  wth  a  capacity  of  11  head  have  1  large  box  8t«ll  and  10  single 
stalls.  In  larger  buildings  the  number  of  box  stalls  is  increased  proportionately. 
Ample  provisifin  is  to.'mIo  for  storing  hay  and  grain,  and  with  running  water  inside 
each  building  there  is  no  necessity  of  turning  animals  out  in  inclement  weather. 

\  vital  feature  in  the  construction  of  a  stable  is  the  drainage.  This  problem  is 
solved  by  the  construction  of  cesspiwls  for  eat-h  stable,  and  into  this  the  contents 
of  gutters  are  drained.  It  is  intended  that  a  hose  be  attached  to  the  hydrant  and 
the  drains  thoroughly  flnahed  each  day,  and  upon  the  attendant's  faithfulness  in 
this  matter  depends  the  sanitary  condition  of  drain  and  stable. 

An  ample  supply  of  pure  water  is  essential  for  such  a  jilace  as  we  are  describ- 
ing, and  in  this  resj>ect  the  Athenia  quarantine  sUition  is  particularly  fortunate. 
Standing  upon  an  elevation  near  the  center  of  the  ground  is  the  1 1 ,000-gallon  tiiuk, 
which  is  55  feet  above  the  front  entrance.  Below  the  tank  is  the  pump  bouse, 
containing  the  pump  and  5-horsepower  gasoline  engine.  Beneath  is  the  0-inch 
well,  sunk  to  a  depth  of  108  feet  and  exhibiting  a  rise  of  water  to  within  68  feet 
of  the  surface.  Three-inch,  2-inch,  and  1-inch  pipes  are  laid  thronghont  the 
grounds,  and  inside  and  outside  of  each  building  is  located  a  hydrant,  which,  at 
the  attendant's  will,  fumLshes  for  the  cattle  a  supply  of  water  unsurpasseil  in 
quality. 

For  loading  and  unloading  stock  with  the  least  possible  risk  arrangements  at 
the  new  station  are  the  l»est.  Imported  animals  are  not  alloweil  to  pass  over  any 
highway  until  released  from  quanintine.  In  order  to  accomplish  this  the  railroad 
siding  is  extende<l  to  the  border  of  the  station  property,  and  the  stock  is  loaded 
directly  apon  the  quarantine  grounds. 
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Excepting  at  some  of  the  large  stuck  yanls  in  unr  country,  the  loading  and 
unloading  facilities  ore  such  that  cattle  must  paFS  up  or  down  a  sttiep  iiinliue. 
Thin  I  ihji'ctionaUIe  feature  dries  nut  exist  at  the  new  station .  for  the  track  isdepressed, 
X>erinittiiig  animuls  to  land  at  one©  from  the  car  nxion  terra  tinna,  thus  reducing 
to  the  niinimuni  the  dangers  incidental  to  sliipnieut. 

There  are  at  present  at  the  Athenia  station  15  bnildingH,  with  an  aggrvgal 
capacity  of  425  cattle.     Each  importation  is  assigned  a  st'^Mirato  yard,  and  xtabl 
attondantf;  upon  one  importation  are  forbidden  to  ent»<r  buildings  or  inclosura»| 
where  animals  of  other  importations  are  held,  as  this  is  u  quarantine  station  «ndj 
isolation  is  essential. 

The  expense  for  transportation  and  feed  must  be  met  by  the  importer,  and  it 
devolves  upon  him  to  furnish  an  attendant.  The  .superintendent  of  the  st.iition.  a 
veterinarian,  carefully  insptrts  the  auimals  inuaediately  npon  arrival  of  the  ship 
in  pcjrt,  and  during  the  guarantine  p^iricwl  oDserves  them  for  cvideni-es  of  conta- 
gious or  infectious  diseases,  and,  when  it  iarcijuired,  furuiahfs  metlical  att^^ndance 
Other  regular  employees  assist  the  superintendent  iji  his  duties,  care  for  the  roadSi 
and  fences,  repair  and  disinfect  bnildings.  and  assist  in  loa<ling  and  unloadini 
live  stock. 

The  quarantine  period  for  cattle  is  ninety  days  from  the  date  uf  sailing  of  ship, 
which,  allowing  ten  days  tor  the  trans-Atlantic  passwige,  miMins  aliout  eighty  days 
at  the  station.  For  swine,  sheep,  and  other  ruminating  animals,  such  as  goats, 
deer,  and  camels,  the  period  of  detention  is  fifteen  days'  n<^tual  time  at  the  station. 

There  has  been  expended  thus  far  at  Athenia  $01,000  in  round  nnml)er8.  and  of 
this  amount  $31 .000  was  for  land  and  residence,  and  the  balance  for  stables,  water 
system,  fencing,  and  miscellaneous  items.  Only  one  year  has  passed  since  active 
work  has  begun.    •    •    • 

The  followinfj  description  is  from  tho  Country  Gentleman  ol 
Docembor  18,  1902: 

While  tho  most  desirable  and  ideal  site  for  a  qnarantine  station  is  beyond  donbt 
a  water  front,  the  United  States  representatives  who  had  the  matter  of  selection  in 
hand  fonnd  it  impossible  to  secure  such  a  place.     After  inspecting  the  country 
along  tho  Jersey  coast  as  close  as  possible  to  the  port  of  New  York  they  settled  on 
Athenia,  a  quiet  hamlet  nestled  in  the  foothills  of  the  Orange  Mountains.  13  miles ^a 
from  New  York — forty  minutes  from  the  metropolis —    •    •    •    and  as  pictnrcsqnaaH 
a  spot  as  one  might  wish  to  liMik  on.     As  one  approaches  the  statioTi  he  is  impressed 
by  its  tidy  and  artistic  appearance— moredike  the  private  grounds  of  a  wealthy  gen- 
tleman's country  estate  than  a  Oovcmment  animal  quarantine  station.     •    •    • 
It  takes  considerable  time  and  thought  to  convert  such  a  place  into  an  ideal  quar- 
antine station,  and  Dr.  Pope  [superintendent]  is  to  be  congratulated  on  his  progress 
in  so  short  a  time.    Particular  attention  has  been  given  to  the  laj-ing  out  of  ^  — 
roads  and  the  construction  of  bams  and  every  precaution  taken  to  guard  the  live-H| 
stock  interests  from  the  dangers  incidental  to  the  introduction  of  contagious  or  '^^ 
infections  diseases.     Released  animals  do  not  pass  over  the  same  road  as  incoming 
ones.    All  bam  bnildings  are  isolated,  and  a  3'.?-foot  road  separates  the  various 
yards. 

At  the  entrance  to  the  grounds  is  the  sui>erintendent's  home,  standing  impos- 
ingly in  the  center  of  a  .5-acre  reserve,  which  the  landscape  gardener  has  com- 
mence<l  to  Ixviutify.  A  permit  must  be  obtained  to  be  admitte<l  to  the  grounds 
and  certain  specified  binUlings,  but  one  importer  is  not  snppfjsed  to  visit  the 
importation  of  another  breeder.  Dr.  Pope  insists  that  every  prei-antion  against 
the  spread  of  disease  must  be  taken,  and  for  this  stand  he  is  to  be  commended. 

The  stables  at  Athenia  are  wonders  of  cleanliness,  and.  as  may  Ixi  seen  froiwO-vi 
iUtistration,  substantially  built.    They  vary  in  aiia  Vo  ttccoinvxs\cAa.\fc  ■a.\>^^\»!«» 
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from  1 1  to  80  animals,  are  built  of  briclc  with  bhie-stone  trimmings;  floors  nnil 
walls  of  cement:  roof  ceiled  with  yellow-pine  mat-clied  Inmbcr;  fee<l  boxes  of 
oak,  and  easily  romove<l  for  cleaning  and  disinfecting;  putters  behind  cows  cov- 
ere<l  with  an  iron  grating,  and  these  may  he  fiushe<l  out  at  any  time.  The  pas- 
sageway through  the  center  of  the  burn  is  sufficiently  wide  to  admit  the  imssage 
of  a  team  of  horses  from  front  to  rear  entrances.  In  front  of  each  row  of  cows  is 
A  M-foot  passageway  for  the  convenience  of  the  attendant  when  feeding.  In 
bams  holding  1 1  hoiid  there  are  1  largo  box  stall  and  10  single  stalls,  nud  the 
nnmlier  of  l)oth  iiicreiises  proix>rtionately  with  the  capacity  of  the  building.  Hay 
and  grain  can  also  be  conveniently  stored  within;  and.  as  nmning  water  is  also 
inside,  animals  need  not  be  turned  out  in  inclement  weather  to  drink. 

The  ventilation  of  these  stables  is  all  that  could  be  desired.  The  d<x>r8  at  either 
end  are  made  in  two  sections,  so  that  tho  top  half  may  lie  thrown  open  to  admit 
air  and  the  lower  half  remain  close<l  to  keep  animals  from  departing.  The  cows 
stand  b.'ick  to  back  in  rows  on  each  side  of  the  juissageway.  and  in  front  of  each 
aniitial  is  a  wimlow  which,  when  open,  inclines  toward  the  ceiling,  preventing 
any  direct  draft  on  the  animal.  In  the  top  of  the  roof  are  also  a  number  of  win- 
dows which  may  he  oi)eued  automiiticjilly  from  the  "oara  fl(jor  when  dcsiretl. 
There i;i  plenty  of  light  and  air,  and  with  so  majiy  windows  the  suji  can  not  help 
finding  its  way  into  all  parts  of  the  stable. 

One  of  tho  most  important  features  alxjnt  the  stables  is  the  drainage.  The  con- 
tents of  the  gutters  are  drained  into  cesspools.  On  the  outside  and  inside  of  each 
stable  is  a  small  hydrant,  and  by  attaching  a  hose  to  either  the  drains  may  be 
thoroughly  flushed  each  day. 

The  railroad  tntcks  extend  to  the  quarmitine  grounils,  and  are  depressed,  so  tliat 
cars  are  on  a  level  with  the  loading  iiiid  unloading  platforms,  making  their  opera- 
tion l)oth  convenient  and  safe.  In  the  l.")  stables  now  at  the  Athenia  cpiarantine 
station,  -iSo  animals  can  lie  comfortably  cared  for.  The  yards  surrounding  each 
stable  are  comparatively  level  and  ai)acioiis.    »    •    • 


REPORT  ON  AN   ENZOOTIC  AMONG   CATTLE  CAVSEl)   BY 
A  BACILLI  S  OF  THE  ENTEKITIBIS  OROIP. 


By  John  R.  Mohler,  V.  M.  D., 
Chivf  nf  Pnthologivnl  DivMoilr  Bureau  of  Animal  Indiintry, 


John  S.  Buckley,  D.  V.  S., 
Assistant  in  PathohHjiciil  lAiboraturii,  Burcaunf  Aiiivuil  Indiuiiry. 

IXTRODICTOHY   NOTES. 


In  arcoi'dniu'c  willi  vcrbjil  iiistrueliuns  from  Iho  Chiof  of  IIk'  lUircau 
of  Animal  Industry,  one  of  tlio  writers  hereof  was  diroelfd  to  enter 
inio  eonsiiltation  witli  a  loral  vi-terinarian  for  the  purpose  of  iiivesti- 
giiling  a  peculiar  and  highly  infeelious  disease  wliir-h  had  appeared 
among  the  cows  on  a  dairy  farm  in  the  vieinity  of  Washinplon,  D.  C. 

The  eause  of  this  rmlbreak  was  at  firsl  suspe('te<l  of  licitip  due  to  a 
change  of  diet,  resulting  in  intestinal  disturbances  witli  symptoms 
indieative  of  toxic  poisoning.  However,  the  postmortems  on  the  ani- 
mals did  not  show  suffieient  lesions  to  account  for  the  excessive  symp- 
toms exliibi1e<l,  and  a  iliagncwis  was  tlK-refore  withheld. 

Owing  to  the  proximity  of  the  outl)reak  to  the  laboratory  of  the 
Bureau,  and  in  view  of  the  fact  that  occasional  i-eportsare  received  at 
this  ofTice  froni  various  parts  of  the  country  describing  unrecognized 
affections  of  wliat  may  probably  be  the  same  disease,  it  was  consid- 
ered an  excellent  opportunity  foi-  making  a  thorough  investigation  of 
the  disea.se  in  question. 

Various  culture  nn'dia  were  inoculated  in  these  cases  from  the  lirain, 
spleen,  liver,  and  heart,  and  pure  cultures  of  a  motile  microorganism 
were  obtained  in  the  majority  of  tubes,  although  olivious  contamina- 
tions were  eneountenMi  in  several  instances,  while  some  of  the  tubes 
remained  sterile.  The  bacilius  hereafter  described  was  isolated  from 
every  animal  (seven  in  numl>er)  that  succuralwd  to  the  disease  while 
under  our  observation;  and,  after  a  preliminary  examination  of  (lie 
cultures,  it  was  thought  that  this  organism  b<ire  a  striking  sinularity 
to  the  i)ara-eolon  bacilli.  Further  bacteriological  study  confirmed 
this  opinion,  and  it  appears  from  the  evidence  hereafter  to  be  pro- 
duced that  a  highly  virulent  bacillus  belonging  to  the  eiiterilidis 
group  was  the  causative  factor  iu  this  outbreak. 
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HISTOKY. 

On  visiting  the  premises  where  the  disease  occurred  it  was  found 
that  the  affected  herd  was  stabled  on  the  second  floor  of  a  large  hill- 
side barn.  The  stable  was  adequately  ventilated  and  well  lighted. 
The  stalls  and  runways  were  ample  and  unobstructed  and  the  place 
kept  in  excellent  order.  In  fact,  the  surroundings  on  this  floor  were 
in  an  apparently  sanitary  condition,  and  the  only  objection  that  could 
be  found  with  the  management  of  the  premises  was  in  the  disposition 
of  the  droppings.  These  were  thrown  into  the  basement  under  the 
stable  floor  where  they  were  allowed  to  accumulate  to  an  unwarranted 
degree.  To  all  appearances  this  state  of  affairs  had  continued  for  a 
long  period,  and  existed  as  a  possible  menace  to  the  health  of  the  cows 
stabled  on  the  floor  above. 

The  herd  had  been  on  pasture  during  the  day  until  within  two  weeks 
of  the  outbreak,  at  which  time  (November,  1901)  they  were  placed  in 
the  barn  and  stable-fed.  The  stable  was  provided  with  two  rows  of 
box  stalls  which  lined  the  opposite  sides.  Running  parallel  with  these 
through  the  center  of  the  barn  was  a  wide  passageway  separating  two 
lines  of  single  stalls.  During  the  winter  season  the  cattle  from  each 
half  of  the  stable  were  allowed  the  use  of  small  exercising  lots  on  the 
corresponding  sides  of  the  barn,  which  were  provided  with  large 
watering  troughs.  It  was  a  noticeable  and  striking  circumstance  that 
the  cattle  on  the  north  side  of  the  barn  only  became  affected.  The 
herd  contained  21  cows,  12  of  which  were  sUibled  on  the  north  side, 
and  the  remainder  in  the  southern  half  of  the  barn.  Of  these  12  ani- 
mals 8  contracted  the  disea.se  and  died,  1  of  which  succumbed  only 
after  running  a  chronic  course.  Three  others  showed  the  pro<lromal 
syniploms  hoi-eafter  to  be  described,  but  eventually  recovered,  and  at 
present  writing  are  enjoying  apparent  goo<l  lieallh.  These  cows  were 
all  grade  dairy  animals  and  in  milk.  Before  tlie  present  outbreak 
they  were,  without  exception,  in  good  vigorous  health. 

The  cattle  on  the  farm  had  been  purchased  from  five  to  eight  months 
previously  of  neighboring  farmers,  but  no  similar  disease  had  been 
known  to  occur  on  any  of  the  premises  whence  tliese  cattle  had  l)eeu 
obtiiiued. 

Why  the  cattle  in  but  one-half  of  the  barn  should  become  affected 
was  not  possible  of  elucidation,  but  the  imporUint  point  remains  that 
when  the  affected  cattle  were  removed  from  the  stable,  their  stalls 
and  mang<?rs  disinfected,  and  their  bedding  burned,  that  these  pro- 
phylactic measures  served  to  be  instrumental  in  checking  the  disease 
and  in  restricting  it  to  one  line  of  cows.  It  is  importtxnt  to  mention 
also  that  the  owner  had  a  larger  number  of  cows  which  were  kept  on 
the  same  farm  but  in  a  different  stable.  They  Avere  furnished  with 
similar  food  and  supplied  with  water  conducted  from  the  same  source 
as  tliat  used  by  the  affected  animals,  each  stable  of  cows  having  its 
indiriduitl  trou!?hs.     These  cattle  remained  well. 
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The  disease"  appeared  suddenly,  Hk-  first  kiiowle<lge  of  its  pw^sence 
being  communicated  by  the  stableman,  who  reported  that  one  of  the 
cows  was  suffering  from  a  "  fit."  On  close  (juesfioning  it  was  learned 
that  the  animal  had  refused  its  food  on  the  two  pi-eceding  days  aud 
had  appeared  languid,  standing  with  back  arched,  muzzle  protruding, 
breathing  aeceleratod,  and  with  an  anxious  expression  as  if  suiTeriug 
from  pain.     This  cow  died  on  the  da}'  following  the  eonvulsion. 

At  the  time  of  our  first  visit  three  otlier  cows  were  observed  to  be 
aflfected  with  the  disease  in  varying  degrees,  the  first  observable 
symptom  beiuga  refusal  to  eat  and  drink,  with  suspension  of  rumina- 
tion and  diminution  in  lactation.  Excessive  sali\ation  was  apparent 
in  most  cases,  and  a  clear,  ropy  saliva  kept  drilibliag  continuously 
from  the  mouth,  (irinding  of  the  teeth  was  occasionallj-  observed. 
The  ears  were  drooping  anil  tlie  eyi\s  .staring  and  void  of  expression. 
The  pupils  weve  dilated  aud  the  conjunctiva  was  congested  and  of  a 
yellowish  red  tinge.  In  cows  Nos.  6  and  7  a  purulent  lachrymal  dis- 
charge developed,  assoeiateil  with  an  impairment  of  vision.  At  times 
the  animals  would  prop  Iheniselves  in  the  stalls  with  their  heads 
pressing  against  the  manger.  Occasionally  convulsive  paroxysms 
were  observed,  from  the  effects  of  which  they  would  recover  in  a  few 
minutes.  For  instance,  an  animal  was  observed  trying  to  eat  a  Ijran 
mash  when,  suddenly,  a  clonic  contraction  of  the  muscles  occurred. 
The  cow  arched  its  back,  the  muzzle  was  greatly  elevated,  and  the  eyes 
rolled  l)aek  in  their  orltils  so  tiiat  only  tiie  sclerotic  coat  was  visible 
as  a  result  of  this  spasm.  The  animal,  with  muscles  trembling  aud 
twitching,  moved  l)aokward  and,  losing  power  of  eoonlination,  fell 
heavily  to  the  floor.  The  head  was  thi-own  back  ami  forth,  attemj)ts 
at  locomotitm  made,  and  at  times  a  lowing  sound  produced  as  if  in 
pain.  Muscular  twitching  continued,  the  eyes  remained  rotated 
toward  tlie  eanthus,  and  reflexes  were  abolished.  The  cow,  after 
remaining  several  minutes  in  this  coudition,  recovered  coordination, 
and,  struggling  to  its  feet,  .strxxl  'with  l>ack  arched,  muscles  of  slioul- 
ders  occasionally  tr<.'ml>ling,  musczle  extended,  and  the  eyes  staring 
and  watery.  C'ryptostasis  was  observed  in  some  cases,  wliile  in 
others  the  bowels  were  very  loose  and  tlie  droppings  dark  and  fre- 
qnent.  Respirations  were  somewhat  accelerated  an<l  lalwrious.  in 
some  instances  the  breathing  being  heard  some  distance  away.  Tiio 
pulse  was  rapid  and  the  heart  seemed  to  lack  <iuality  and  force.  The 
temperature  varietl  from  102.7°  to  104.1°.  On  auscultation  the  lungs 
appeared  normal,  biit  the  intestines  .showed  an  absence  of  peristaltic 
Bounds  in  most  cases.     Tlio  visible  mucous  membranes  were  congested 

"We  are  indebted  to  Dr.  J.  P.  Tarner,  V.  M.  D.,  of  Washington,  D.  C.  for  his 
kindness  in  h.-ivinK  brotiKlit  this  ontbroak  to  onr  notice,  and  for  iufonnatiou  regard- 
ing the  earlier  RymptomH  nf  the  disease. 
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Riul  of  a  yellowisli  color.  Tbi?  wild  look  from  the  eyes  of  the  a/Tected 
cows  was  iit  times  accentuated  by  the  extreme  excitability  present, 
at  whicli  tliuo  tliey  soemed  ill  at  ease.  The  }?ait  was  irregular,  and  in 
cow  No.  "i  partial  paralysis  of  the  foreleg.s  was  apparent.  The  attacks 
of  spasms  became  more  frequent,  between  which  the  animal  would 
remain  in  the  recumbent  position  most  of  the  time  without  appearing 
very  sick.  These  symplora.s  Ijecame  aggravat^.^d,  convulsions  occur- 
ring from  three  to  seven  times  a  day  until  finally  death  tcM)k  place. 

Course. — The  duration  of  the  disease  aft^?r  the  firsl  noticeable  symp- 
tom varied  but  slightly  in  the  acute  ca.ses.  One  animal  died  in  fort^- 
eight  hours,  4  succunilx-d  on  the  third  day,  and  2  on  the  fifth  day. 
Cow  No.  8  first  showed  illness  on  November  10  and  developed  some- 
what similar  symptoms  to  tlioso  de.serilK>d  above,  but  of  a  milder  type. 
jVfler  the  sixth  day  the  evaeuatinns  of  the  bowel.s,  which  had  licen 
semifluid,  became  more  natural,  the  appetite  gradually  returned,  and 
the  animal  apparently  recovered.  Nothing  further  was  lieard  of  this 
case  until  I>ecenil)er  (i,  when  we  were  iufoniied  that  the  cow  had  died 
suddenly  in  a  convulsion,  after  showing  but  slight  indisposition  and 
capricious  appetite  during  that  week.  The  owner  also  stated  that 
during  the  interval  between  the  apparent  recovery  and  the  iv>acerba- 
tion  of  the  sympt-onis,  convalescence  did  not  progress  satisfactorily. 
From  the  postmortem  notes  (see  p.  301)  it  will  be  seen  that  the  ani- 
mal ha<l  mtt  made  a  complete  recovery  after  the  first  attack,  as  was 
supposed,  but  that  the  disease  had  run  a  chronic  coui-se,  as  indieal.ed 
by  the  lesions  presented. 

■  PATnOLOOICAL   ALTERAtlONS. 

In  describing  the  postmortem  lesions,  it  would  seem  advisable  to 
di.scnss  the  allerations  of  the  seven  acute  cases  c<)lleclivcly  sincethey 
varied  but  slightly  from  each  other,  although  they  ditTcr  greatij'  from 
,the  postmortem  shown  by  the  last  cow,  which  died  after  the  disease 
had  run  a  chrouic  course.  Three  of  the  former  were  killetl  .several 
houi-s  before  their  natural  death  would  have  occurre<l,  in  order  to 
procure  fresh  and  uneontaminated  material  for  baet«riological  cxaini- 
nnlion. 

'J"he  postmortem  examination  on  cows  Nos.  2  and  5  revealed  abso- 
lutely no  alterations  until  the  intestines  had  been  opened  and  the 
heart  incised.  In  fact,  in  all  the  acute  cases  it  was  surprising  to 
observe  such  trivial  alterations  totally  out  of  proportion  to  the  symiv 
loms  manifested.  The  most  noticeable  and  characteristic  lesion  to  l>e 
ol)served  was  the  i)resence  of  petechial  hemorrhages  under  the  endo- 
cardium in  every  case.  Usnally  they  api>eared  as  extravasations 
around  the  columna?  cjirnca'  situated  at  the  insertion  of  the  valves. 
An  excess  of  pericardial  lluid  tinged  with  blo»>d  was  observed  in  only 
two  ca.se8.  The  lungs  were,  without  exception,  in  excellent  condition. 
The  miwoHii  ot  (ho  aboinasum  was  slightly  injected  in  cows  Nos.  1,  6, 
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and  7.  llie  small  iutestinos  showeil  lifiiionliagic extravasations  here 
and  there  undor  their  serous  membrane.  The  liver,  spleen,  and  kid- 
neys were  apparently  normal.  In  three  eases  the  bile  was  very  thick 
and  viscid  and  the  (jf.-ill  bladder  distended  and  inflamed.  The  urine 
appeared  normal.  On  ojwniitg  the  cephalie  cavity  the  meninges  in  all 
cases  presented  a  very  mueli  injected  condition  of  the  blood  vessels 
and  inclosed  a  considerable  (juHMtily  of  a  blood-tinjrcd  fluid.  The 
veins  of  the  cerebrum  and  cerebellum  were  likewise  congesteil  and 
dilated,  and  an  increased  quantity  of  fluid  was  observed  in  the  fourth 
ventricle.  On  section,  the  brain  appeared  abnormally  moist  smd 
edematous.  Numerous  tubes  of  various  culture  iiifdia  were  inocu- 
lated from  these  afTeeted  tissues  and  incubated,  both  aerobically  and 
anaerobieally.  Pnre  cultures  of  the  causative  bacillus  were  invari- 
<ibly  obtained  in  lliose  tubes  that  bcfanie  fertile  from  (he  heart,  spleen, 
and  brain  with  contamination  in  cultures  made  from  the  liver  and  the 
hemorrhages  beneath  the  serous  lining  of  the  intestines.  A  very 
small  proportion  of  the  tubes  inoculated  from  the  bing  and  kidney 
became  fertile.  After  cover-glass  preparations  had  been  nuide,  speci- 
mens of  the  diseased  organs  were  placed  in  preserving  fluid  prepara- 
tory to  sectioning.  The  films,  when  properly  stained,  showed  tlie 
specific  bacillus  in  small  (piantities  in  tlu.>  various  organs,  especially 
the  brain  and  lesions  of  the  heart. 

Of  great  iutere-st.  are  the  i»ostniortem  alterations  shown  by  the  last 
animal  to  succumb  to  the  diseaMC.  As  before  nieulioued,  this  cow 
(No.  8)  had  shown  early  symptoms  of  the  aireetimi,  but  had  jiresum- 
ably  reacte<l  to  treatment  and  was  supposed  to  be  in  goo<l  health 
until  she  was  reported  dead.  It  was  then  learned  that  her  apiK>tit« 
had  been  capricious  for  the  previous  week  an<l  her  general  a])i)earance 
unthrifty,  although  not  siiflicient  to  cause  alarm.  Death  occurred  2U 
days  after  the  first  symptom  was  observed. 

AiilojMi/. — The  subi'utaneous,  muscular,  and  adipose  tissues  ap- 
peared normal.  Tlie  lungs  showed  on  their  surface  and  iu  their  sub- 
stance small  hemorrhagic  extravasations,  but  no  large  areas  of  inflam- 
mation. A  few  petechiie  were  apparent  on  the  costal  pieura,  and 
numerous  large  hemorrluigie  palehes  were  observed  on  the  diaiihrag- 
matie  jdeura.  Pericardial  sac  contained  a  small  quantity  of  a  blood- 
tinged  fluid.  The  pericardium  showed  petechial  hemorrhages  both 
in  the  parietal  and  visceral  laj'ers.  The  endocardium  contained 
hemorrhagic  extravasations  scattered  over  its  surface,  especially  at 
the  insertion  of  the  ehord;t>  tondina"  of  the  valves.  The  liver  was 
attached  closely  to  the  diaphray:m  ami  showed,  besides  punctiform 
hemorrhages,  numerous  iirnily  coagulated  areas  of  necrosis  seattere<l 
throughout  its  substance;  these  areas  varied  from  one-eighth  to  1^ 
inches  in  diameter.  The  gall  bladder  was  intensely  inflamed  on  its 
internal  surface  and  distended  wilb  thick  ropy  and  flaky  bile.  The 
kidneys  were  congested  and  showed  one  or  two  foci  witklvv  vWtvt  -avsNi- 
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stance  in  the  early  slage  of  coagulation  liccrosis.  The  bladder 
empty  and  normal.  The  si)leen  appi^ared  normal  in  size  and  consist- 
ence, but  contained  numerous  hemorrliagiceflfuMious  under  its  capsule. 
The  mucosa  of  the  abomasnm  showed  two  inHamcd  and  ulcerated 
patches  the  size  of  a  silver  10-cent  piece  about  the  pylorus,  while  the 
other  portions  appearetl  pale  and  between  the  coats  of  the  greatly  thick- 
ened wall  there  was  an  intense  inflammatorv  wlema.  The  pancreas 
■was  swollen  and  suri*ounded  l)y  a  gelatinous  exudate}.  Tliis  exudate 
extended  between  the  folds  of  the  uiesenter3%  e,si>ecially  along  its 
attachment  to  the  small  intestine.  The  latter  showed  inflamed  areas 
both  uniler  its  mucous  and  serous  coats.  The  cecum  and  colon  pre- 
sented numerous  petechial  liemorrhages  sr-atteretl  over  the  entire 
serous  wall.  The  muc<»a  of  this  portion  of  the  intestinal  tract  was 
not  affected.  The  parietal  peritoneum  showed  only  a  few  isolatotl 
occhymotic  spots.  The  lymphatic  glands  of  the  mediastinal,  sub- 
lumbar,  and  mesenteric  ivgions  ■wei'o  edematous,  but  not  re<ldeued. 
The  brain  in  this  case  wjia  apparently  normal.  Cultures  of  the  specilic 
bacillus  were  obtained  from  the  liver,  kidney,  spleen  (PI.  XXXIX, 
fig.  '2),  heart's  blood,  and  brain. 

BACTKRIOLOGY. 

MORPnoioaY. 

A  microscopic  examination  of  cover-glass  preparations  made  from  tho 
brain,  heart.,  liver,  and  other  organs  reveals  tho  presence  of  a  bacillus 
witli  rounded  ends  measuring  from  1.4  to  2.2  microns  in  length  and 
from  0.5  to  O.G  micron  in  breadth.  The  largest  bacilli  are  observed 
in  tho  fresh  tissue  and  on  gelatin  media  (PI.  XXXVIIT,  fig.  2),  while 
agar  cultures  show  considerably  smaller  rods  (PI.  XXXIX,  fig.  1). 
The  bacilli  arc  fre(iuently  arranged  in  twos  ji)ined  end  to  end,  and  on 
rare  occasions  three  may }»'  seen.  In  old  l>ouillun  ctiltures,  involution 
forms  arc  quite  common,  some  showing  as  coccoid  bodies,  while  others 
appear  longer  and  more  slender  than  usual  and  swollen  at  one  or  both 
extremities  or  in  the  middle.  Tho  bacilli  take  the  stain  .slowly  as  a 
whole,  but  are  readily  colored  peripherally  with  all  the  ordinary 
afiueous  stains.  They  are  decolorized  by  Gram's  and  Gram- Woigert's  J 
method,  but  stain  nicely  after  Lo^ffler's  and  Ziehl-Nielsen's  method. 
Examine<l  in  hanging  drop,  the  bacilli  are  seen  to  be  actively  motile, 
some  organisms  starting  from  an  almost  quiescent  state  and  progress-] 
ing  across  tho  field  in  tumultuous  haste,  while  others  show  active  non- 
ceasing  rotary  movements  with  constant  darting  to  and  fro.  Flagella 
in  poritrichic  arrangement  are  readily  demonstrated  by  Lowlt's] 
method  of  staining,  and  vary  in  number  from  1  to  9,  although  the 
majority  of  flagellate  forms  show  between  -i  to  5  flagella,  about  4  to  5 
times  tho  length  of  the  organism  (PI.  XL,  fig.  1). 

The  bacillus  is  an  aerobe,  facultative  anaerobe,  and  does  not  form 
spores,  nor  docs  it  show  vacuoles,  crystals,  or  capsule.     Its  palUo- 
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genesis  has  been  retained  in  bonilluii  cultures  thai  liave  been  kopt  in 
the  lalwratory  for  a  period  of  seven  mouths. 

CTTLTtntiL  CHABACTKRISTICS. 

Boiiillo)). — In  peptonized  beef  bouillon  (1  percent  +  plienolphtha- 
li'in)  there  is  a  well-nuirked  cloniliness  in  12  hours,  and  in  24  to  48 
hours  H  thin,  evanescent  pellicle  forms,  Avhich  is  e.H8ily  destroyed  by 
shaking  the  tul)e.  This  film  is  scanty  and  irregular  and  does  not 
appear  if  the  tubes  are  handled  during  the  iirst  day's  growth,  but  a 
marginal  ring  is  always  obsor\-ed  adhering  fo  the  tube.  After  standing 
two  or  tlin-e  days  a  wliitish  sediment  forms  and  the  media  above  is 
clearer  than  aft4.'r  tlio  first  24  hours.  No  appreciable  difTerenee  was 
observed  in  the  growth  when  alkaline  bouillon  (1  per  cent  —  phenol- 
phthalein)  was  lused.  In  bouillon  to  wliich  1  per  cent  de.Ttrriso  has 
licen  added,  the  growth  is  similar  but  more  profuse  with  the  appear- 
auce  of  numerous  small  bubbles  of  gas  in  the  media  which  accuraulale 
at  the  surface  of  the  liquid. 

Gvkdin. — On  gelatin"  plates  the  colonies  are  not  apparent  to  the 
naked  eye  until  after  4ii  hours,  and  after  72  or  more  hours  they  show 
as  hemispherical  glistening  pearly  Ixxlies  nlnnit  2  mm.  in  diameter, 
with  a  dark  <;entral  nucleus  and  well-delined  margin.  The  deep 
gelatin  colonies  appear  as  very  small,  round,  white  particles  about 
0.25  mm.  in  diameter.  In  punctures  in  gelatin  tul)es  the  growth 
appears  along  the  track  of  the  platinum  wire  in  about  48  houi-s  as 
white-beaded  colonies.  At  the  surface  the  growth  nmj'  Imilil  up  like 
a  surface  colony  on  a  plate  or  spread  over  tl»e  whole  expost^l  media, 
probably  depending  on  the  presence  of  a  moist  surface  ujion  which  to 
.spr»*ad.  If  the  gelatin  tube  is  inoculated  while  the  me<lia  i.-*  fluid  and 
then  solidified,  a  number  of  gas  bubbles  form;  this  also  takes  place 
in  agar  tul)es  treated  in  the  same  way,  and  present*  a  broken-up  con- 
dition of  the  media  with  spaces  filled  with  gas.  Liquefaction  of 
geUitin  does  not  take  place. 

Agar. — On  plates  containing  thi.s  media  tlie  surface  colonies  appear 
in  12  hours  and  increase  till  from  60  \<\  72  hours,  when  they  obtain  a 
diameterof  abouta  mm.  The  surface  is  smooth  and  mushrfxtni-shaped, 
the  borders  being  thin  and  regular.  They  are  jwarly  or  bluish  white 
by  direct  rays  and  distinctly  brown  hy  transmitted  light.  Tlie  deep 
colonies  are  round  or  lentil  shape  and  while.  The  colonies  at  the 
bottom  of  the  media  against  the  glass  are  quite  transparent,  with  a 
white  nucleus  in  the  center  and  the  borders  ameboid  or  undulating, 
attaining  at  times  a  diameter  of  8  mm.  In  stab-agar  cultures  gas  is 
formed,  causing  tlie  media  to  present  an  irregularly  broken-up 
appearance.  On  slant  agar  there  is  nothing  characteristic,  the  growth 
along  the  needle  track  being  a  confluent,  thin,  moist,  grayish  white 


"Gelatin  and  agar  media,  also  the  bonillon  in  fennentation  tubes,  were  ma<Ie  in 
the  nsual  manner,  having  n  titro  1  per  cent  -|  to  phenolpUU\a,\eVix 
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laj'er,  qnite  nbuiulant  and  not 


inclined  to  spread;  the  borders  ar 
1  in  consistency. 


nnifonn  and  the  material  fairly  visci(^ 

Potalo. — A  lemon-yellow  growth  takes  place  on  this  medium  in  48^ 
to  72  lionrs,  aft<'r  whieli  it  becomes  distinctly  brown.     Tlie  growth  is 
thin,  moist,  and  nnich  more  viscid  than  on  agaf. 

Milk. — In  milk  there  is  no  perceptible  change  for  C  or  7  days,  after 
which  the  medium  becomes  opalescent  in  apjiearance,  and  in  10  to  liJ 
days  it   shows  a  slight  translucency  and  a  light  .straw  color.     Thi 
clearing  of  the  fluitl  results  from  the  solution  of  the  casein  and  not 
from  saponification,  as  fatty  acids  are  not  formed  as  an   emulsioii 
upon  the  surfaf'c  after  agitating  the  milk  whicli  has  been  acidulated 
and  boiled.      A  whitish  liomogenc'ons  sedinK-nt  forms  at  the  lH)ttoni  of 
the  tnbo  about  this  time,  while  at  the  surface  several  large  globiilt 
of  Ulcerated  fat  nuiy  be  seen.     Coagulation  does  not  occur;,  instead ' 
the  reaction  of  the  media  becomes  sliglitly  alkaline  after  an  initial 
acidity.     Tubes  which  imvo  been  under  observation  for  0  weeks  wcroj 
boiled  without  changing  the  appearance  of  the  contents.     On   the 
addition  itf  a  few  drojys  of  afcti*'  acid  a  tliick,  ropy  coagulnm  was  pre- 
cipitated.    In  litmus  milk  the  uiedium  bi^comes  decolorized  aft^'r 
hours  and  then  a.ssunies  a  slightly  pinkisli  tinge.    After  0  days  the  blue , 
color  gradually  returns,  and  although  the  medium  becomes  alkaline  th« 
original  I'olor  does  not  appear,  but  assumes  a  muddy  blue  asi>ect.     As 
in  normal  milk,  tliis  medium  becomes  translucent,  with  the  formation, 
of  a  yellowish  white  precipitate  at  the  Ixittora  of  the  tulie. 

BIiiikI  serum. — On  dog  serum  the  growth  is  not  so  profuse,  forming' 
an  irregular,  luirrow,  thin,  grayish  while  film,  but  in  the  condensa- 
tion water  the  bacilli  grow  vigorously. 

FermenlnUon  of  sitfjnrs. — In  fermenlation  lubes  c(mtaining  1  pel 
centdextrose  bouillon  tliere  is  a  lively  production  of  gas,  filling aboutl] 
one-third  of  the  closed  branch  of  the  tuiie,  6  c.  c  within  24  hours, 
2  c.  c.  additional  on  the  second  day,  and  cea.ses  on  tiu;  third  day,  when 
about;)  c.  c.  of  gas  has  been  generated.  The  bouillon  becomes  clouded 
in  the  open  bull),  extending  tlirough  the  arm  into  the  closed  portion, 
and  a  medium  amount  of  a  brownish,  flaky  precipitate  collects  in  the 
arm  of  the  tube.  Three-eiglilhs  of  the  gas  is  ab.sorbed  when  tre^ited 
with  caustic  potash,  and  wlien  the  remaining  gas  is  brought  in  c<ui- 
tact  with  the  Oauie   there  is  a    feeble   explosion  (hydrogen),  whicl 

makes  the  gas  ratio  read  i,Q  =  g.    The  reivction  of  the  bouillon 

both  the  bulb  and  the  closed  arm  of  the  tube  becomes  strongly  acid. 
In  feiirieiitatioii  tiil>es  cont^iTiing  1  per  cent  lactose  and  saccharose 
bouillon  growth  is  as  vigorous  in  the  bulb  as  it  is  in  glucose,  but  there 
is  no  development  in  the  closed  branch  nor  any  gas  production.     lu.^^ 
48  hours  the  media  in  the  bulb  of  the  fermentation  tube  shows  J^^ 
decrea.se  in  its  acidity,  and  after  .1  weeks'  development  the  reaction       ' 
becomes  1  per  cent  —  to  phenolphthalein.     No  pigment  formation  or, 
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Microscopic  Lesions  in  Experimental  0\SEAStoT  HKaavr. 


Desoription  op  Plate  XXXVIII. 

Fig.  1.  From  a  cover-glass  preparation  made  from  34-howr-old  bouillon  tube 
No.  9,  cow  No.  4,  showing  tho  bacillus  in  pairs  with  peripheral  stain.  Zeiss  2  mm. 
oil-immersion  objective,  No.  6  compensating  ocular.    Enlarged  6  diameters. 

Fig.  3.  Cover-glass  preparation  from  gelatin  plate  4S  hours  old  and  stained  with 
Loeffler's  alkaline  methylene  blue.  Zeiss  3  mm.  oil-immersion  objective,  No.  6 
comi>ensating  ocular.    Enlarged  G  diameters. 

DKSt'RlPTION   OF  PLATK  XXXIX. 

Fig.  1.  Cover-glass  preparation  of  a  36-hour-old  agar-agar  culture,  obtained 
from  the  brain  of  cow  No.  0.  Zeiss  2. mm.  oil-immersion  objective.  No.  6  com- 
pensating ocular.    Enlarged  0  diameters. 

Fig.  3.  Cover-glass  preparation  of  splenic  pulp  from  cow  No.  8,  showing  the 
bacilli  and  their  arrangement  in  pair.s.  Preparation  colored  with  Loeffler's  alka- 
line methylene  blue.  Drawing  made  with  camera  lucida  at  stage  level  by  using 
Zeiss  2  mm.  oil-immersion  objective  and  No.  4  compensating  ocular. 

Dkscrution  of  Plate  XL. 

Fig.  1 .  Cover-glass  preparation  of  24-hour  groAvth  of  tho  bacilli  on  agar-agar, 
stained  by  Lowifs  method  to  show  the  flagella.  It  will  bo  noticed  that  numbers 
of  flagella  have  been  torn  from  tho  bacilli.  Outlined  at  stage  level  by  camera 
lucida  with  Zeiss  3  inm.  oil-immersion  o1)jective  and  No.  C  compensating  ocular. 

Fig.  3.  Cover-glass  prfparation  of  blood  from  pigeon  No.  1.  showing  the  bacilli 
sc-attered  thnmghont  the  film.  Staine<l  with  LfX'fBer's  alkaline  methylene  blue 
and  eosin.  Cainora-lncida  drawing  made  with  2  mm.  oil-immersion  objective 
and  No.  4  comjjensating  <x'ul;ir  at  st^ige  level. 

DKscmpTio.v  OK  Plate  XLI. 

Si'ctidU  of  liver  of  rabbit  No.  100,  which  died  from  the  effects  of  the  experi- 
mental disease  after  a  period  of  five  days.  Stained  with  Loeffler's  alkaline 
iiietliyleiie  blue.  Camera-lncida  drawing  made  with  Zeiss  8  mm.  objective  and 
No.  4  coniiH'usating  ocular.  Notici^  the  extensive  tissue  ufcrosis  and  the  irregular 
involvement  of  the  hepatic  cells. 

Dksckiptiox  ok  Plate  XLII. 

Sfwtion  of  liver  of  cow  No.  «,  which  died  from  the  spontaneous  disease  after 
running  a  clironi<-  connsi-.  Stained  with  methylene  bine  and  eosin.  Camera- 
lucida  drawing  madt;  with  Zeiss  H  mm.  objective  and  No.  G  compensating  ocular. 

The  e.tplanation  of  the  Icttfsrs  applies  to  both  figures. 

<;.  Areas  of  coagulation  necrosis. 

li.  Poljnnorphonudear  leucocytes. 

c.  Fragmented  nuclei  of  hepatic  <-ells. 

iJ.  Fibrinons  reticnlnni. 

c.  A  few  si»in<lle  cells  assuming  a  connective-tissue  aspect. 

/.  Notic(>  the  tendency  of  the  remaining  hepatic  cells  to  conserve  their  rehitivo 
positions. 
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developmont  of  anj'  definite  or  characteristic  odor  was  noticed  ui  any 
of  the  cultures  examined. 

Indol  and  phenol. — In  Dunham's  solution  no  indol  i-oaetion  was 
obserA'e<i  by  the  addition  of  sulphuric  acid  and  sodium  nitrite  aft«r 
the  method  of  Kitasato.  When  liydrochlorii'-a<'id  dif<tillate  of  a  1C»- 
daj-old  culture  was  tested  for  phenol  anil  indol,  no  ivaction  was 
obtained  in  either  case  (Weyl-Lewandowski).  j 

Temptntlitre  reqitiremeitts. — In  suitable  media  a  fair  j;i-owth  is 
observed  in  fmm  20  to  24  hours  at  10"  to  22"  C,  but  a  profutse  yi-ovrth 
takes  place  within  12  hours  at  37°  to  38°  C.  Culture  media  inoculated 
with  this  bacillus  and  kept  at  a  temperature  of  from  12"  to  10°  C. 
became  fertile,  but  at  41'  O.  tlio  tubes  remained  sterile  in  every 
instance. 

Thcriniil  death  pohd. — When  test<?d  for  the  (hernial  death  point  it 
was  found  that  a  few  drops  of  a  2-t-liour  Iwuillon  growth  distributed 
in  liouillon  tulx'S  and  exposed  in  a  watx^r  bath  to  a  l<Miipera1  ure  of  54° 
C.  for  varyinjr  len^jths  of  time  showo<l  growth  up  to  4.5  minutes.  At 
this  temperature  no  growth  was  obtained.  An  exposure  of  12  minutes 
in  the  water  bath  at  oS'  C.  sufficed  to  produeo.slcrility,  while  at  70° 
C.  bouillon  tubes  which  were  exposed  for  3  minutes  i-emained  clear. 

Effect  of  desivvalion.- 'Vihen  empty  sterile  tubes  which  had  been 
inoculated  with  two  j)latinum  wire  loopfuls  t>f  a  bouillon  culture  and 
dried  overnight  in  an  incubator  wore  subsequently  exposed  to  the 
effect  of  diffuse  light  for  2  days,  the  vitality  of  the  organism  was  still 
retained  after  bouillon  had  been  added  and  the  tubes  incubattKl  at  a 
temperature  of  37°  C.  Tubes  similarly  prepared  and  exposed  for  3 
days  or  more  failed  to  show  any  development  of  the  bacillusi  after  the 
tisnal  method  of  incubation. 

Effect  of  low  tcmpendiirc. — Bouillon  cultures  recently  inoculated 
were  subjected  to  an  exposure  iu  a  freezing  mixture  twice  daily  for  3 
days  in  an  ice  chest.  These  tuljes  became  fertile  when  subsequently 
incubated  at  37°  C. 

Action  of  disiufictant^. — Two  platinum  wire  loopfuls  of  a  24-hour 
bouillon  culture  wero  added  to  a  1  per  cent  .solution  of  carbolic  acid. 
When  sub.se(iuently  inoculated  into  fi*esh  Iwuillon  tulx^s  it  was  found 
that  an  exposure  of  7  minutes  did  not  kill  the  organism,  but  after  8 
minutes  growth  failed  to  appear.  Douillon  tubes  similarly  inoculated 
•with  the  bacillus  after  an  exposure  of  14  niiuntes  to  a  0.4  per  cent 
solution  iif  formalin  remained  sterile.  A  1  to  10,000  solution  of 
bichloride  of  mercury  killed  the  organism  iu  30  seconds,  while  iu  the 
strength  of  1  to  75,000  no  growth  occurred  in  6  minutes.  WHien 
exposed  to  a  10  per  cent  solution  of  zinc  chloride  no  development  was 
observed  after  a  contact  of  5  minutes.  Giowth  was  prevented  when 
subjected  to  a  1  to  600  solution  of  permanganate  of  potassium  for  1 
minute.     In  a  strength  of  1  to  5,000  no  development  was  observed 
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aftcrti  3-minute  exposure.  A  0.12  per  cent  snlntion  of  limcwalver  hatl 
a  gormioidal  cdeet  jifter  an  oxposure  of  1  liour,  but  ii  profuse  growth 
was  observed  in  tulx\s  where  the  biieilhis  had  lieen  subjected  to  a 
three-fourth.s  hour  o.vposure.  Limewater  in  the  strenytli  of  a  0.08 
per  <'ent  solution  kiUi-d  tiio  orKiiiiism  iu  3i  houis.  These  solutions 
were  used  at  room  tempcruture  (-1°  C). 

PATHOOKNIMIS. 

When  llio  piilhogeiiieity  of  the  above-described  organism  was  tested 
upon  experimental  animals,  both  by  inoculation  and  ingestion,  an 
acute  toxoniic  septiccmiii  was  produced  accompanied  by  a  gastro- 
enteritis, insuhir  areas  of  coagulation  necrosis  iu  the  liver  and  spleen, 
and  petechial  hemorrhages  in  various  tissues. 

KXPERIMEXT8  ON   GinNKA   PI08. 

Inlraabdmninal  inoculations. — When  a  dose  varying  in  size  from 
0.1  to  0.5  c.  c.  is  injected  into  tlio  abdominal  cavity,  death  occurs  in 
from  4  to  9  days.  The  postmortem  exjiinination  shows  the  principal 
lesions  to  be  in  the  liver,  lungs,  and  spleen  and  resemble  closely  those 
produceil  by  the  hog-cholera  bacillus.  'I'Jic  lniiij;s  appear  to  b(^  liepa- 
tized,  as  in  catarrhal  pneumonia,  while  tlie  lieart  is  usually  normal, 
although  iietechial  extravasations  have  been  observed  on  the  muscle 
wall.  Tlie  liver  is  somewhat  enlarged,  and  sliows  the  characteristic 
areas  of  coagulation  necrosis  so  fretjuently  observ(.'d  as  a  result  of  the 
bacilli  of  this  group.  The  spleen  is  enlarged  and  congested.  The 
kidneys  are  likewise  inllamed,  V)Ut  of  a  normal  size.  A  semiorganized 
plastic  film  covers  the  liver  and  may  be  seen  between  the  loops  of  the 
intestines.  The  lymphatic  glands  are  sometimes  found  to  be  edema- 
tous and  hennirrhagic  or  even  undergoing  caseous  degeneration.  The 
intestinal  blood  ves.sels  are  engorged. 

Suhcidaiieou^  or  inlrainuscular  itioculaiions. — A  dose  of  0.05  to  0.30 
c.  c.  injected  into  the  muscles  or  under  the  skin  of  the  hind  leg  pro- 
duced death  in  from  5  to  11  days.  Considerable  tumefaction  occurs 
at  the  point  of  inoculation,  and  the  animal  usually  shows  extreme  las- 
situde within  24  hours  of  death  On  postmortem  examination  the 
inoculated  limb  appears  swollen.  A  necrotic  area  is  observed  at  the 
site  of  injection,  with  hennirrhages  into  tlie  surrounding  mu.scular 
tissue.  The  blood  vessels  of  the  heart  appear  injected,  and  petechial 
hemorrhages  may  be  observed  under  the  epicardium.  The  lungs  may 
show  small  hepatized  areas  or  may  be  normal.  The  spleen  is  enlarged 
and  congeste<l,  and  in  one  instance  (guinea  pig  No.  14i5)  numerous 
pin-point  areas  of  coagulation  necrosis  could  be  seen  scattered  over 
its  entire  surface.  Liver  may  show  fatty  degeneration  or  several 
grayish  yellow  areas  of  necrosis.  Kidneys  aro  apparently  normal. 
Lymph  glands  are  frequently  found  enlarged  and  hyperemic. 

J^'eedinff  experiments. — A  quantity  of  oats  over  which  hatl  l>een 
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pouri'i]  40  c.  c.  of  a  bouillon  culture  of  this  bacillus  was  f«:*d  to  three 
guinea  piffs  tlial  had  bet'n  dcprivi.'d  of  food  for  2-i  hours,  This  ration 
was  rt'adily  devoured  and  resnltpd  in  the  death  of  the  animals  after 
7,  8,  and  13  days.  The  jiostinortem  examination  showed  practically 
the  same  lesions,  and  for  ilhistrat  ion  tlie  following;  ease  will  be  quoted : 
Guinea  pig  Xo.  17S!>,  fed  on  June  0,  was  found  dead  on  June  13. 
The  autopsy  showed  the  lungs  to  contain  numeroxis  pnncliform  liem- 
fOrrhages  scattere*!  through  their  substance.  Heart  aiijiarently  not 
involved.  Liver  showeil  a  fatty  degeneration.  Spleen  contained 
several  areas  of  coagulation  necrosis  and  numerous  points  of  hemor- 
rhage on  its  surface.  Kidneys  were  sfightly  paler  than  normal.  A 
thickening  anil  congestion  of  the  pyloric  mucous  nieudtraiie  of  the 
stomach  was  present,  while  the  small  iut<>8tines,  cecum,  and  colon 
showed  the  efTects  of  the  germ,  especially  in  the  Peyer's  patches, 
which  were  gifatly  swollen  and  infiltrated,  ami  those  in  the  ileum 
and  about  the  ileocecal  valve  were  idcerated.  The  blood  vessels  were 
all  upparenlly  injected  and  there  was  the  general  appearance  of  an 
[intense  fever,  t'ultures  made  from  the  above-dcsci-ibcd  lesions  in  the 
[guinea  pigs  of  these  experiments  showed  numerous  colonies  of  the 
'BjHicilic  bacillus. 

EXPERIMENTS   OX   WABBITS. 


Iitlrnrfnoiis  inoculnlioii.s. — "VVlien  rabbits  are  injected  by  this 
method,  with  even  so  snuill  a  (iuaiitily  of  bouillon  culture  asO.Ol  c.  c, 
death  occurs  in  from  5  to  7  days.  When  0.5  c.  c.  is  us4m1,  death  usu- 
ally follows  in  from  24  to  4H  hours,  while  0.1  c.  c.  kills  in  about  4 
days.  Before  death  the  rabbits  appear  listless,  refuse  their  food, 
[tremble  perceptibly-,  and  have  accelerated  respirations.  On  post- 
mortem examination  the  lungs  appear  slightly  congested.  The  coro- 
nary veins  are  injected,  while  petechial  hcniorrliages  and  large  extrav- 
asations are  apparent  in  the  muscular  tissue  of  the  lieart  under  the 
epicardium.  The  liver  appears  al)out  normal  in  size,  bift  contains 
numerous  small  patches  of  coagulation  necrosis  in  some  cases,  while 
in  others  it  is  jiale  and  shows  fatty  degeneration.  The  gall  bladder 
is  inflamed  and  distended  with  thick  bile.  The  spleen  is  enlarged 
and  congested.  The  kidneys  are  usually  in  an  apparently  normal 
condition,  although  they  may  be  found  engorged.  Petechial  spots 
and  inllamed  areas  have  also  beeu  observed  on  the  mucous  membrane 
at  diffeiHjnt  places  along  the  intestinal  tract,  but  principally  of  the 
stomach  and  the  small  intestines. 

Subcutaneous  inueulalions. — A  dose  of  from  0.1  to  0.5  c.  c.  injected 
under  the  skin  of  the  hind  leg  produces  death  in  from  48  hours  to  7 
days.  The  resulting  lesions  were  in  the  majority  of  eases  similar  to 
those  above  described  with  a  necrotic  area  surntuiuling  the  point  of 
inoculation.  Tlie  lungs  were  hepat  ized  in  pattihes.  The  heart  showed 
petechial  extravasations.     The  spleen  ajtpeared  swoUeu  vvy^*\.  \\\"\v\\\»s:?^. 
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Tho  liver  contained  areas  of  coagulation  necrosis.  The  kidneys 
showed  in  most  cases  a  pallid  cortex  witli  an  apparently  normal 
medulla.  In  one  instance  the  kidneys  presented  several  ecchymotic 
hemorrhages  under  the  capsule  and  the  mucosa  of  the  bladder  showed 
intense  inflammation.  The  intestinal  lesions  do  not  differ  from  those 
produced  by  intravenous  injections. 

Infraahdominal  inoculations. — Two  rabbits  inoculated  with  0.1  and 
0.5  c.  c.  of  3-day-old  bouillon  culture  died  on  the  fifth  and  second 
day,  respectively.  The  postmortem  appearance  was  similar  to  that 
caused  by  intravenous  inoculations  with  the  additional  lesion  com- 
prising a  thin  plastic  deposit  eovering  the  abdominal  viscera. 

Feeding  experiment. — After  fasting  for  24  hours  rabbits  Nos.  361 
and  362  wore  fed  a  quantity  of  oats  moistened  with  60  c.  c.  of  a  fresh 
bouillon  culture.  Death  occurred  on  the  seventh  and  sixth  day, 
resi>ectively,  after  the  exi)08ure.  The  postuiort«m  appearance  dif- 
fered but  slightly  from  one  another,  and  therefore  the  protocol  on  No. 
361  will  be  briefly  recorded: 

Lungs  contain  numerous  petechial  hemorrhages  both  on  the  sai-face 
and  scattered  through  their  substance.  Epicardium  also  shows  sev- 
eral hemorrhages.  Liver  seemingly  engorged  with  blood  and  contains 
several  localized  grayish  yellow  areas  of  coagulation  necrosis.  (The 
liver  of  rabbit  No.  302  showed  the  nutmeg  appearance.)  Kidneys 
injected.  Spleen  much  enlarged  and  darkened.  Stomach  at  its 
l)yloric  i)oi'tion  is  intensely  inflamed.  The  duodenum  is  very  much 
congested  au<l  patches  of  inflammation  extend  tliroughout  the  entire 
intestine.  Tlio  Peyor's  patches  are  greatly  .swollen  and  infiltrated. 
The  iHH'lum  shows  numerous  imnctiform  hemorrhages  beneath  the 
nnuous  monibrano.  All  else  apparently  normal.  The  causative 
bacilliis  was  readily  recovered  from  the  various  organs  in  the  rabbits 
of  the  above  oxporinients. 

K.XI'F.ltlMKXTS    ox    KATS. 

Two  young  houst'  lats  wore  inotnlatod  subcutaneously  at  the  base 
of  the;  tail  <in  February  21  witli  (.».l  v.  c.  of  a  3(;-liour-old  bouillon  cul- 
ture from  tlie  >i)leen  of  slieep  Xo.  -j:!.  These  rats  died  within  a  few 
hours  of  each  other  on  February  20  after  a  jieriod  of  about  i-}  days. 
The  lesions  observed  in  botli  animals  on  postmortem  examination 
were  a  greatlj'  swollen  an<l  engorged  spleen  and  a  slightly  enlarged 
and  congested  liver.  All  otlier  organs  were  apparently  normal. 
Pure  cultures  were  obtain<Ml  from  the  heart's  blood,  the  liver,  and  the 
spleen  of  both  thes(^  animals. 

KXrKKIMENTS   OX    CHICKENS. 

Fowls  were  inoeiilated  both  by  intravenous  and  intramuscular  inocu- 
lations with  0.5  c.  c.  of  a  fresh  bouillon  culture.  Nothing  was 
observed  dining  the  following  3  months  to  indicate  that  the  chickens 
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had  been  injected  and  they  were  then  chloroformed.  In  all  but  one 
the  postmortem  showed  absolutely  healthy  birds,  and  in  this  one  case 
the  chicken  was  greatly  emaciated  without  any  true  lesion  in  the 
organs  or  tissues.  Media  inoculated  with  the  blood  and  various  organs 
of  this  fowl  remained  sterile  in  all  cases. 

EXPERIMENTS  OI^  PIGEONS. 

Intravenous  inociilalions'  of  0.4  e.  c.  of  a  fresh  bouillon  culture 
killed  a  pigeon  in  80  hours  without  producing  any  noticeable  sjnnp- 
tonis.  The  lesions  observed  on  iwstmortem  examination  comprised 
a  very  greatly  reddened  appearance  of  the  muscular  tissue  and  all  the 
organs  with  the  exception  of  the  lungs  seemed  to  be  engorged  with 
blood.  The  specific  organism  was  obtained  from  the  heart's  blood. 
(Pl.XL,  fig.  2.) 

Intramuficulor  inoculation  of  1.5  c.  c.  of  a  similar  culture  into  pigeon 
No.  2,  resulted  in  death  in  5  days.  The  bird  appeared  dull  and  list- 
less the  day  following  the  injection  and  remained  on  its  perch  con- 
stantly without  partaking  of  any  food.  The  postmortem  examination 
showed  the  pectoral  muscles  within  a  radius  of  three-fourths  of  an 
inch  from  the  site  of  the  injection  to  have  undergone  ti.ssue  necrosis, 
giving  one  the  impression  of  having  been  cooked.  The  muscles  sur- 
rounding this  dry,  pallid,  lusterless  area  were  moist  and  reddened, 
furnishing  a  marked  contrast.  The  lungs  were  slightly  hepatizod  in 
localized  areas.  The  liver  was  swollen  and  engorged  with  blood. 
The  intestines  were  inflamed  in  patches,  especially  the  duodenum  and 
coca.  All  other  organs  normal.  Pure  cultures  were  recovered  from 
the  heart's  blood  and  the  necrotic  muscular  ti.ssue. 

Another  bird  (No.  3)  was  similarly  inoculated  in  the  right  pectoral 
muscle  with  0.3  c.  c.  of  the  same  culture  on  April  28,  without  produ- 
cing any  apparent  effect.  This  same  pigeon  received  1  c.  c.  of  a  viru- 
lent culture  intramuscularly  in  the  left  pectoral  region  on  .Time  0  and 
the  next  day  became  very  ill.  It  refused  its  food,  seemed  languid, 
and  would  remain  in  a  semicomatose  condition  in  a  corner  of  its  cage 
with  feathere  rumpled  for  hours  at  a  time.  Diarrhea  appeare<l  on 
the  third  day.  After  the  eighth  day  the  bird  began  to  improve  and 
apparently  recovered.  On  July  10  the  pigeon  was  chloroformed  for 
postmortem  examination.  After  picking  there  were  observed  on  both 
sides  of  the  sternum  at  the  site  of  tlie  previous  inoculations  two  dark 
dried-appearing  masses,  each  i)rojecting  from  beneath  a  flap  of  skin. 
They  were  readily  removed,  and  ujwn  examination  were  foun<l  to  be 
sphaceli  of  muscular  tissue,  resulting  from  the  injection  of  the  specific 
bacillus.  A  tissue  necrosis  was  probably  set  up,  and,  owing  to  the 
great  resi.stanco  of  the  binl  to  the  injected  material,  a  reaction  of  the 
surrounding  tissue  followed,  succeeding  gradually  in  removing  the 
necrotic  mass  after  it  had  been  separated  from  the  healthy  tissue  by  a 
process  of  softening.     The  right  sphacelus  was  about  the  size  of  a  date 


310 


Bl'BEAU    OF    ANIMAL   I>fDUSTRY. 


set<<l  and  projected  from  the  skin  two-thirds  of  its  lengtli.  'I'ho  left 
sphHoolus  was  throf  times  as  tliick  as  tlic  fonncr  and  twice  as  long, 
and  oxtondi'd  onlj-  one-half  iiu-li  from  liit'  skin  in  tlit^  form  of  u  dark 
warty  K^o^'th.  The  intt-rnal  organs  were  apparently  normal  and  the 
media  inocnlat<'<l  from  them  remained  sterile. 

EXPERyHKNTS  ON   DOGS. 

Tnlrnvnous  innruhilioiM. — .Small  tdack  terrier  (No.  1),  weight 
pounds,  wjus  inoeulaled  int^i  {\w  ear  vein  with  1  c.  c.  of  a  bouillon 
culture  after  one  pas-sage  Ihrongh  a  rabhit.  Withiu  one  liour  the  dog 
began  to  vomit  and  purge  freely,  and  seemed  very  much  d<'je('ted. 
Salivation  was  exe("ssi\-e.  On  the  day  following  the  animal  ivmaincd 
quiet  and  refused  all  food.  The  purging  still  continued,  and  the  dog 
appeared  to  be  losing  flesh.  Temperature,  104.1  °.  After  the  fifth  day 
recovery  .s<*emed  io  take  place,  llie  appetite  returned,  and  the  dog 
i-egained  its  normal  appearance.  Six  weeks  later  it  was  again  inocu- 
lated with  3  c.  e.  of  a  bouillon  culture,  and  again  presented  very  much 
the  sanu'  symptoms,  also  followed  by  recovery.  After  an  interval  of 
four  weeks  the  dog  was  n'iiioculated  with  5  c.  c.  of  a  iMjuillon  culture 
into  the  ear  vein,  und^ again  the  results  were  similar  but  not  so  severe 
and  the  animal  made  a  quick  recovery.  Blood  taken  from  this  animal 
was  found  to  have  an  aggbitiimting  elfect  upon  (he  cultures  of  hog 
cholera  as  well  as  with  the  bacillus  under  cuisideraliou  in  a  dilution 
of  1  to  160. 

lilack  dog  (Xo.  i).  Weight  ;t.>  pounds,  was  inoculated  intravenously 
ut  2  p.  m.,  June  11,  with  o  c.  c.  of  a  -l-day-old  iHHiiilon  culture.  The 
dog  began  to  salivate  freely  in  about  one-half  hour.  At  3.1(i  p.  m.  the 
animal  vomited,  and  was  purgiug  quite  freely,  continuing  for  several 
horn's.  June  12  the  animal  vomited  occasionally,  refused  all  footl, 
and  appeared  very  sick,  with  a  temperature  of  104.9°  F.  Juno  13  still 
refused  all  food,  but  drank  occasionally  of  water;  purging  a  little; 
seemed  very  dejected,  and  was  lying  down  most  of  the  lime.  June  14, 
animal  still  refused  to  eat  anything,  but  occasionally  drank  a  little 
■water;  renuiined  recumlient  most  of  the  time;  occasionally  moved 
alM>ut  uneasily;  aiiinml  presented  a  "tucked-up"  appeara7ice.  Juno 
!.'>,  found  dea<l  at  -i  p.  ni.  Placed  in  ice  chest  until  Monday,  June  10. 
The  dog  had  become  iierceptibly  thinner,  the  carcass  weighing  but  2'.)\ 
pounds. 

Aiitojisij.—lAtU'^  slightly  congested.  Heart  apparentlj-  normal. 
Liver  presents  a  nutmeg  appearance,  evidently  a  fatty  degeneration 
of  the  cells.  Spleen  shows  several  areas  of  congestion.  Kidueys  are 
both  eugorge<l  with  blood.  Stomach  mucosa  slightly  congested.  The 
external  coat  of  the  intestines  shows  congested  areas  along  its  whole 
course.  The  intestinal  mucosa  pi-eseuts  areas  of  inflammation  in  the 
ileum,  but  not  of  an  extensive  nature.  All  other  tissues  appear  nor- 
mal. Cultures  of  the  specific  bacillus  were  obtaiued  fi"oui  the  affected 
ors'jins. 
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EXPERIMENTS   OK   SHEEP. 


IiUraiitiisctilar   inoculalioii." — Sheep  No,  (U  was  iiuKniliUed  uii  I)o-J 
cember  11,  19U1,  with  1  c.  c.  of  a  3-day-okl  bouillon  cult nre  from  the] 
lu'art's  Idood  of  rahliit   No.    19:?,  wlticli  had  been   injcrtcd    willi  the 
bouillon  eultiiro  from  (lu*  hearl's  blood  of  cowNo.  4.      Doftth  ixTui-reii 
during  the  nijcht  of  Dwomber  20  after  a  period  of  9  dny.s. 

Post  mortem  .showed  the  heart  to  be  pale  and  flablij  witlionl  any 
ob.servulilc  extravasations  in  tlie  heart  mu.sole  or  on  the  periearditim. 
Till'  hinj^s  were  normal  externally,  but  on  scelion  the  .smaller  bronchi 
were  found  lo  ronlain  a  few  })nrns\ti-s  {Slroiigi/lii»  Jilnria).  The  liver 
was  pale  and  sliijhtly  enlarprcd  with  rounded  liorders.  The  spleen 
appeared  slightly  swollen  with  the  pulp  congested.  The  surface  of 
the  spleen  showed  indistinct  ditfii.se  petechial  hemorrhages.  Kidneys 
apparently  noriiml.  Stomach  and  inleslines  aiUM^ared  normal,  but 
several  tapeworms  {Monie-ia  cj^pansa)  were  fuun<l  in  the  large  intes- 
tines. Cultures  t»f  the  bacillus  under  consiiliTalimi  were  obtained 
from  the  liver  and  spleen  in  this  case. 

Iiifnicfiioii.s  injiriioii. — .Sheep  No.  iH,  lioru  at  thc^  iluivaii  Expi-ri- 
ineui  Station  in  the  spring  of  I'.UW,  was  injected  into  the  righl  jugular 
vein  on  January  7,  with  1  e.  c,  of  a3-day-<ild  bouiUou  culture  from  tho 
spleen  of  rabbit  No.  I'il.  On  .January  d  the  animal  ai)pi'ari'd  s[)irit.- 
less,  respirations  Ix'came  accelerated,  and  the  sheci)  refused  ils  foonl. 
The  temperature  on  this  day  was  105.4°  F.  The  symptoms  became 
more  aggravated  until  .lanuary  1-,  when  the  animal  died  at  2  p.  m., 
after  showing  a  Ttinrniug  temperature  of  KM.l'    F. 

Postmortem:  The  heart  is  very  flabby  and  congested.  No  jwtechia 
in  the  lienrt  muscle.  Pericardium  contains  reddish  serous  fluid. 
IJoth  I'iglit  and  left  lung  very  nnich  congested.  Liver  pale.  Spleen 
much  enlarged,  i)ulp  daik  and  fairly  firm.  Surface  of  tho  spleen 
shows  ruplured  capillaries,  more  diffuse  and  larger  in  size  than  in 
the  former  anim;il.  Kidneys  very  much  congested  anil  s<tftened.  Tho 
muco.sa  of  the  abomasum  is  slightly  injected.  The  mucous  membrane 
of  the  duodenum  is  very  much  congestx'd  and  swollen,  'i'hroughout 
the  intestinal  tract  are  caseous  noiiules  i)roduee<l  by  the  (Hsophtujtis- 
tonia  colinnhiiniinn.  The  bladder  is  well  distended  with  alburiiinnus 
urine.  Cultures  were  obtained  from  the  various  organs  and  also  from 
the  blood. 

EXPERIMENTS   ON    UUOS. 

SuhciihinfiOHs  iiijecfioii.s. — On  February  28,  1002,  liog  No.  24.5  was 
injected  snbcutaneously  on  the  inside  of  the  right  thigh  with  2  c.  c. 
of  a  3  day-old  bouillon  culture  from  the  heart's  blotnl  of  rabbit  No. 
in<j,  which  had  received  a  culture  from  the  brain  of  cow  No.  5.    Weight  1 
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of  hog,  32^  pounds.  The  animal  seemed  to  be  in  excellent  spirits  the 
next  day,  but  had  a  temperature  of  104°.  This  fever  fluctuated  until 
March  16,  when  it  reached  its  highest  point,  104.6°  F.,  with  no  other 
sign  of  the  disease  apparent,  and  then  gi-adually  subsided  until  March 
29,  when  it  regained  a  normal  temperature  and  the  animal  was  pro- 
nounced healthy. 

Intravenous  injection. — The  above  animal  (hog  No.  245)  was  injected 
intravenously  on  April  7,  1902,  with  5  c.  c.  of  a  4-day-old  bouillon 
culture.  April  8,  the  animal  is  dull  and  langiiid,  with  accelerated 
respirations.  Temperature  a.  m.,  102.1°;  p.  m.,  10.3°.  April  9,  the 
animal  died  this  morning. 

Postmortem  examination:  Inspection  reveals  a  diffuse  redness  over 
the  surface  of  the  abdomen  and  inner  aspect  of  the  legs.  Muzzle  and 
mucous  membrane  of  the  mouth  somewhat  reddened.  On  cutting 
through  the  skin  and  adipose  tissue  numerous  capillary  liemorrhages 
can  bo  observed  scattered  through  the  fat.  The  heart  muscle  shows 
four  or  five  petechial  hemorrhages  about  1  mm.  in  diameter  beneath 
the  epicardium.  The  lungs  present  several  small  areas  of  red  hepat- 
ization in  all  the  lobes  excepting  the  left  cephalic.  The  liver  exhibits 
hemorrhagic  spots  and  mottled  markings  of  beginning  necrosis  dis- 
tribiited  over  its  surface.  The  spleen  is  normal  in  size  and  appear- 
ance. The  stomach  mucosa  is  congested  with  one  eroded  area  about 
the  size  of  a  silver  10-cent  piece  near  the  pylorus.  The  intestinal 
mucosa  is  slightly  inflamed  about  the  region  of  the  ileocecal  valve. 
The  kidneys  are  congested  and  show  jellowish  white  areas  llironghout 
their  structure  which  is  probably  also  a  beginning  necrosis.  S(!Voral 
ecchj'motic  sp^)ts  are  seen  under  the  capsule  when  minutely  examined. 
A  few  petechial  hemorrhages  appear  on  the  parietal  pericardium.  The 
lymphatic  glands  throughout  the  carcass  are  intensely  inflamed  and 
swollen.  The  characloristic  bacillus  was  obtained  from  the  various 
organs  and  the  blood  by  the  usual  methods. 

On  February  28,  1902,  hog  No.  248  was  injected  intravenously  with 
1  c.  c.  of  a  bouillon  culture  marked  blood  of  rabbit  No.  190  (Febrxmry 
25,  1902).  The  hog  weighed  29  pounds  and  liarbored  many  lice.  On 
the  following  day  the  animal  seemed  depressed  and  showed  a  temper- 
ature of  104.2"  in  the  morning  and  100°  in  the  evening,  but  on  the 
succeeding  days  the  temperature  was  but  slightly  above  nornml.  On 
March  11  the  animal  showed  an  extreme  lassitude  and  was  scouring 
badly,  having  a  morning  temperature  of  lO-J''  and  an  evening  temper- 
ature of  ]0.5.4^     It  died  on  March  20. 

Postmortem:  Carcass  in  good  condition.  On  inspection  the  skin 
over  the  whole  abdominal  surface  and  on  the  inner  aspect  of  the  fore 
legs  and  thighs  presents  a  diffuse  redness.  The  muzzle  shows  a  dark 
red  or  purple  discoloration.  The  ears  are  not  swollen  or  inflamed. 
The  conjunctiva  appears  congested  wliile  the  oral  muco.sa  is  purple  in 
color.     On  opening  the  animal  a  few  extravasations  appear,  as  if  there 


NINKTEENTH    ANNUAL   BEPOKT. 


313 

t.i8-l 
stetl,  ■ 

iiiD>a.  ^* 


are  slight,  capillary  hemorrhages  into  the  muscular  and  adipose  tis 
sues.  The  iiua-ous  iiR-iiihraiie  of  tlie  opiglottis  is  slightly  congestetl, 
while  the  trachea  and  bronchi  an^  apparently  normal.  The  lungs, 
pericardium,  and  heart  give  asiuiilar  impression  of  health.  The  liver 
is  somewhat  injected.  Spleen  is  very  much  enlarged  anil  eongi'sted, 
and  extends  clear  across  the  abilomen.  The  kidneys  are  engorged 
Bomewhat,  but  do  not  show  pin-point  hemorrhages.  The  sublnmbar, 
mesenteric,  mediastinal,  prescapular,  superticial,  and  deep  ingniiial 
Ijnuphatic  glands  are  all  much  enlarged  and  re<ldeTied.  The  stomach 
mucosa  appears  intensely  in  flame<l  and  eroded  in  four  localized  patches. 
The  intestinal  mucous  URMnbrane  is  slightly  congested  in  areas,  involv- 
ing the  agminaled  and  solitary  follicles,  and  at  the  ileocecal  valve  a 
somewhat  ill-defined  inflammatory  area  is  noticed.  No  blush  or 
petechial  hemorrhages  on  the  pleura  or  peritoneum.  The  -siMJcilto 
bacillus  was  recovered  from  thi'  various  tissues  of  this  animal. 

FeriVuiij  experimenls. — On  April  7, 1902,  hog  No.  246  was  fed  70  c.  e. 
of  a  i-day-old  bouillon  culture  mixed  with  mill  feed.     All  was  eaten) 
at  once.     On  April  S  the  animal  was  again  fed  the  same  amount  of 
tliis  culture  mixed  with  mill  feed,  which  was  devoured  immediately. 
April  10,  1902,  the  hog  is  scouring  a  little,  but  otherwise  seems  to  be  ^m 
as  well  as  usual.     April  16,  the  animal  is  still  scouring  very  badly.  ^ 
Appetite  very  poor  with  a  temperature  of  104.2°.     April  IS,  still  .scour- 
ing severely  and  is  l>ecinning  thin  and   weak.     Temperature   101°,  ^- 
April  19,  hog  died  this  morning.  ^| 

Postmortem:  Weight,  'M\  pounds.  It  being  a  black  hog  evidence 
of  inHammation  or  reddening  of  the  skin  does  not  appear,  but  on 
scalding  and  .shaving  all  the  characteristic  skin  lesions  of  hog  cholera 
are  discernible.  On  ojiening  the  animal  the  first  appearance  of  pro- 
nounced lesious  are  in  the  lungs,  which  .show  both  of  the  cephalic 
lobes  and  one  or  two  small  areas  in  each  of  the  principal  lobes  to  bo  ^B 
pneumonic.  The  mesenteric  Ij'inphaties  are  congested  and  swollen, 
but  all  the  other  lymph  glands  look  normal.  On  oi>ening  the  slomach 
an  intense  inflammation  and  ulcerati<m  is  seen  at  the  pyloric  end. 
Tlie  small  intestines  show  an  inflamed  condition  of  the  solitary  fol- 
licles and  I'eyer's  patches  throughout  their  entire  extent  with  super- 
ficial sloughing  in  several  instances.  The  mucous  membrane  of  the 
cecum  is  necrotic  in  i)atches  and  the  mucosa  of  the  large  intestine 
api>«fars  very  much  engorged.  The  liver  does  not  show  any  evidence 
of  necrosis,  but  is  slightly  congested.  The  spleen  appears  but  slightly 
enlarged  an<l  otherwise  looks  quite  natural.  The  kidneys  show  .sev- 
eral petechiie  under  the  capsule  more  plainly  than  in  the  other  cases. 
I'ure  <ullures  of  the  bacillus  under  consideration  were  obtabied  from 
the  bl'XHl  and  all  the  organs." 

•In  these  experiments  the  hogs  of  one  Utter  were  used  and  the  erperiinent  con- 
trolleil  by  check  pigs  of  the  Hame  litter  which  were  placed  nnder  Himilar  external 
infincncea  and  which  have  remained  healthy  up  Ui  the  present  ^kt\\.\w%. 
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EXPERIMENTS  ON  CALVES. 

Intravenoua  inoculations. — Heifer  calf  No.  262,  5  montlis  old,  was 
injcote<l  at  2.15  p.  ni..  May  14,  1902,  with  5  c.  e.  bouillon  culture  24 
liours  old  olituiiu'd  from  th»>  hlood  of  pipeon  No.  2,  which  had  been 
intifiiliifod  dircflly  with  Ixniillon  culture  from  brain  of  cow  No.  4. 
May  1.1,  the  Hiiinial  is  .spirilloss,  wnlk.s  with  uncertain  gait,  ai)pctit-e 
is  poor,  and  is  scouring.  May  10,  !)  a.  m.,  not  so  well  as  yesterday, 
respirations  labored,  refuses  foi>d,  is  able  to  walk  but  staggci-s  when 
she  does  so.     May  17,  ><  a.  ni.,  foniid  dead. 

Temperature  table. 


Dttte. 

A.M. 

P.M. 

ram. 

May  U 

May  16 
May  18 

• 

l(l>.4 
WT.4 
108.8 

106 

^      org 


Pastmortem:  The  patliologieal  alterations  present  are  essentially 
those  of  acute  generalized  septicemia.  The  mucous  membranes  of 
tile  eyes,  mouth,  and  nose  are  congested  and  covered  witli  ecchymotic 
liemorrhagcs.  The  subcutaneous,  muscular,  and  adipose  tissues 
pres«!nt  a  few  widely  seatti?red  areas  of  extravasations.  Pleural 
cavity  contains  a  considi'rablo  quantity  of  a  pale  straw-colored  exu- 
date. The  parietal  pleura  is  inflamed  and  numerous  adhesions  to 
the  pulmonary  pleura  are  observed.  The  pleural  surfiK'o  of  the  dia- 
phragm is  siightlj-  inflamed  and  shows  nunierous  pin-point  heinor- 
rliages.  The  mucous  membrane  of  the  larynx  and  pharynx  is  of  a 
purplish  color,  while  that  lining  the  trachea  appears  normal.  The 
lungs  are  edematous  and  greatly  engorged  with  blood.  The  ijos- 
terior  mediastinal  lymph  glands  are  enlarged  and  injected.  The 
pericardium  is  slightly  thickened  and  shows  many  iietechial  areas. 
The  heart  presents  this  same  variety  of  hemorrhage,  both  under 
thi-  eiidoeiirdium  and  epicai-dinm.  The  thymus  gland  is  swollen 
and  congested  and  contains  numerous  isoUited  and  diffused  hemor- 
rliagic  extrava-sations.  The  abdominal  cavity  contains  a  large 
quantity  of  a  blood-stained  exu<lat<!.  The  (tarietal  porit/oneuin  is 
inflamed  only  in  the  region  covering  tlie  al>donuual  muscles.  Liver 
is  enlarged  and  hyperemic  witli  well-rounded  bordei-s.  The  capsule 
shows  numerous  punctiform  liemorrliages,  which  are  also  observed 
in  the  paren<'hyma  of  the  organ.  The  gall  bladder  contains  blood- 
tinged  bile.  The  kidneys  are  normal  in  size,  but  slightly  hyiK»r- 
emic.  The  bladder  presents  several  petechial  spots  on  it,s  external 
wall.  The  spleen  shows  localiwd  and  confluent  patclK»s  of  sanguin- 
eous extra va.sat ions  loi-ated  beneath  the  surface  of  the  capsule.  The 
organ  is  normal  in  size,  but  sliglitly  injected,  and  a  fibnjus  exudative 
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layer  is  seen  over  its  gastric  surf  ace  attaching  it  to  the  stomach.  The 
niesenterj'  and  omentum  contain  numerous  occhymotic  patches. 
Riimon  jintl  omasum  arc  apparently  normal.  The  mucous  membrane 
of  the  abomasjuiii  in  intensely  tullamcd  and  swollen.  TJiroutilioul  the 
entire  length  of  tlu>  .small  intestines  the  muco.sa  is  thtekenert  and 
hyperemie,  with  numerous  hemorrhagic  points  upon  its  surface.  The 
only  contents  observed  in  the  small  intestines  was  a  l)lood-stained 
mucus.  The  serous  coat  of  the  large  intestines  has  an  injected 
appearance.  The  mucosa  is  but  slightly  involve<l,  except  in  two  or 
t-liive  localized  areas,  where  it  is  deeply  inflamed.  The  contents 
consists  of  a  diarrheal  fluid  mixed  with  blood  an<l  mucus.  Tlie 
mesenteric  lymph  glands  are  enlarged  and  congested.  The  specific 
microorganism  was  recovered  in  pure  cultures  from  the  heart's  blood 
and  affected  organs. 

Si(brut(nieoiis  inoculations. — Heifer  calf  No.  258,  3  months  old,  was 
injected  subcutaneously  in  front  of  left  shoulder  on  April  12,  1902, 
with  5  c.  c.  of  a  liouillon  culture  marked  "Hog  24o,  blond,  April  f), 
1902."  April  1-1,  1K02,  was  very  sick  yesterday  (Sunday),  respirations 
labored  and  accelerated,  refusetl  food,  and  was  apparently  in  great 
distress.  K.xtensive  local  reaction.  Is  much  better  this  nuirning, 
appetite  fairly  good,  and  appears  to  be  bright  and  lively.  Has  a  firm 
swelling,  6  by  8  inches  in  area  and  by  2  inches  in  height,  at  seat  of 
injection.  This  swelling  was  much  larger  yeste^daJ^  April  1.5,  1902, 
appears  to  be  bright  and  lively,  'i'he  swelling  at  seat  of  injection  is 
abfiut  4  by  G  inches  in  area  by  2  inehes  in  height.  April  I'l,  l!tn2,  the 
local  reaction  is  slowly  subsiiling;  animal  appears  to  be  bright  and 
livel.v.  April  1!>,  1902,  animal  appears  to  be  in  as  good  condition  as 
before  injection. 

Tvmperature  table. 


Dftto. 

A.M. 

P.M. 

IWfi, 

• 

B 

Apr.  U 

10S.8 

Apr.  1.5 

1(14.  B 

106.4 

Apr.  lit 

KM.  2 

103.4 

Apr    17 

lltl,  i 

1(0.  n 

Apr.  W 

1(12.  (1 

KN.O 

Apr.  Ill 

Kt.'.  t 

103.0 

Apr.  3) 

1(13.  n 

1(12.  n 

Apr.  21 

103.(1 

1014.4 

Apr.  K 

1(H.(» 

103.0 

Apr.  S8 

1(13, « 

10B.lt 

Apr.  24 

1(12.0 

102.0 

Feedimj  e-ifperimenls. — On  ^fay  17,  1002,  the  above  animal  (heifer 
No.  258)  received  300  c.  c.  of  a  bouillon  culture,  marked  "Pigeon  1, 
blood,  May  14,  1002,"  which  was  introduced  into  the  stomach  by 
moans  of  a  rubber  tulw.     May  10,  1002,  no  ill  effe.etft  o\3(8>vstN«i»S.  Vt«wvj 
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the  culture  drenching.  May  22, 1902,  scouring  yesterday  and  to-day; 
seems  to  be  all  right  otherwise.  May  25,  1902,  is  well  and  srouring 
has  ceased.     May  31, 1902,  is  as  well  as  usual. 

Temperature  table. 


Date. 

A.M. 

P.M. 

won. 

May  IT 

102.4 

Hay  18 

102.6 

102.4 

W»jl9 

ias.4 

102.4 

Majra) 

102.0 

1I«.0 

MaySl 

va.i 

103.6 

Ma7  2£ 

102.6 

102.4 

May  23 

102. 4 

102.8 

HayS4 

102.6 

1U2.4 

May  25 

101.4 

101.4 

it  was  unfortunate  that  this  feeding  experiment  should  have  been 
made  with  an  animal  previously  inoculated  ^vith  this  bacillus,  as  it 
seems  highly  probable  that  a  more  or  less  immunizing  effect  wjis  occa- 
sioned thereby. 

PATHOLOtJICAt,   HISTOLOGY. 

Heart. — As  already  mentioned,  the  heart  was  the  most  constantly 
affected  organ  in  the  natural  disease,  and  the  lesions  observed  therein 
were  reproduced  occasionally  in  the  experimental  animals.  The  muscle 
fibers  at  first  do  not  show  any  cluinge,  although  their  nuclei  may  be 
smaller  and  elongated.  Later  these  fibers  may  become  amplified,  and 
in  some  cases  show  a  granular  or  more  frequently  a  fatty -degenera- 
tion, and  appear  opaque  or  i-efuse  to  stain  at  all.  Fragmentation  of 
the  nucleus  may  occur  aeoonipanied  by  a  leucocytic  infiltration  and 
the  apiK-arance  of  a  fibrinous  reticulum.  Hemorrhages  are  observed 
scattered  Irregularlj'  through  the  tissue,  and  clumps  of  bacilli  may  bo 
seen  in  many  of  .these  extravasations. 

Livr. — This  organ  is  the  most  extensively  involved  in  the  experi- 
mental di.seasc,  and  i)i(!sents  the  same  general  appearance  in  the 
majority  of  llie  experimental  animals  that  lived  a  relatively  longtime. 
The  two  extremes  are  observed  in  the  acute  ca.ses  of  the  natural  dis- 
ease and  in  tlie  rabbits  which  succumbed  after  a  short  period  as  a 
result  of  modei-ately  large  doses  of  the  bacillus,  on  the  one  hand,  and 
in  tlie  liver  of  cow  Xo.  8,  and  the  rabbits  receiving  niinimum  doses, 
on  the  otlicr  hand.  In  the  specimens  from  animals  that  died  quickly 
th(^  only  lesions  tliat  can  be  observed  microscoi»ioally  are  those  of 
parenchyiiiatoiis  (leg(;neralion  accompanied  by  localizvd  hemorrhagic 
extravasations,  'i'he  liver  cells  are  irregularly  involved,  but  fre- 
<iuently  those  forming  the  periphery  of  the  lobule  appear  affected, 
producing  the  mici-oscopic  pictuie  of  a  "nutmeg"  liver.     The  sec- 
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tions  of  liver  tissue  uf  those  animals  iu  which  the  disease  has  run  a 
ix^arular  course  may  he  observed  to  contain  small  looalizod  areas  of 
focal  or  insular  necrosis  appearing  to  the  naked  eye  as  i>oorly  stiiined 
areas  of  variable  sizes.  When  examined  microscopically  these  foci 
arc  found  to  l)c  areas  of  coagulation  necrosis,  involving  from  a  single 
cell  in  an  acinus  to  the  entire  numl>er  of  cells  in  llie  lobule  or  many 
contiguous  cells  in  other  lobules.  (PI.  XLI,  fig.  1.)  These  necrotic  foci 
may  be  located  about  tln>  liopatie  vein,  in  the  jxirtal  spaces  or  within 
the  acinus  near  its  circumference.  Tlio  first  stages  that  are  apparent 
seem  to  be  the  increased  staining  ability  of  the  c«ll  protopla-sm,  which 
.shows  greater  opacity  of  a  hyaline  nature.  The  niiclci  may  continue 
to  lake  tlie  nuclear  stain  properly  or  tliey  may  renuiiii  unstained, 
forming  a  uniform  homogeneous  ap[KJarance  with  the  protopla.sm  of 
their  celLs.  Areas  are  frequently  observed  of  this  de-scription  which 
take  the  eosin  stain  profusely  but  still  maintain  tlieir  regular  linear 
aspect.  Finally  dissolution  of  the  cell  protoplasm  may  occur  and  the 
nuclei  undergo  fragmentation  (Karyorrhexis),  forming,  together  with 
similar  dissolution  of  other  hepatic  cells,  a  granular  amorphous  detri- 
tus, tiirough  which  may  Ix'  seen  a  reticulaU'd  fibrinous  material,  ])rol>- 
ably  tlie  remains  4if  ilie  cell  protoplasm.  Lcuco<;yte8  are  attracted  by 
this  necrotic  mass  and  are  seen  encircling  the  ai-eas,  and  they,  too,  are 
fiinnd  to  be  degenerat<'d,  with  their  fragment<'d  nuclei  occui)ying  a 
position  among  the  detritus.  Tlie  cai)ilbiries  surrounding  tliese  areas 
are  dilated  and  distended  with  red-blood  cells  and  ixdjniueloar  leuco- 
cytes. Snmll  cUistei's  of  bacilli  are  occasionally  ol)s«-rved  within  the 
capillaries  surrounding  the  necrotic  tissue.  In  the  liver  of  cow  No.  8 
tlie  large  yellow  areas  were  found  to  be  masses  of  necrotic  tissue 
embedded  in  a  librinous  reticulum  with  phagocytic  cells  nl>out  tlie 
margin  of  the  alTecte*!  area,  A  tendency  to  regeneration  was  api)ar- 
ent,  indicated  by  the  few  connective  tissue  cells  that  were  present. 
(PI.  XLI,  fig.  2.) 

Hplctn. — This  organ  in  the  e.xperiniental  aJiinials  shows  the  clianges 
of  acute  indammation.  The  oipsule  appears  slightly  thi«:keued  and 
an  inci-ea-se  in  tin?  interstitial  trabecuhe  is  ob.servod.  Tlie  venous 
ra<]ieles  are  inudi  dilate<l  and  contain  red-blood  corpuscles,  idtisma 
celLs,  and  jwlymorphonnclear  leucocytes.  There  is  proliferation  and 
desquamation  of  the  endothelial  ceDs  lining  these  ves.sels,  which  pro- 
duce occlusion  of  the  lumen  in  many  instances.  Hemorrhagic  exlra- 
va.sations  are  observed  througliout  the  splenic  pulp.  The  lymphoid 
elements  of  the  spleen  are  materially  increase<l  and  the  Malpighian 
follicles  appear  enlarged.  In  this  organ  the  bacilli  appear  in  clumps 
situated  usually  in  the  venous  liicnn.'p  and  form  veritable  eiiil>oli. 
Areas  of  coagulation  necrosis  M-ere  not  infretiucnf,  both  in  the  follicles 
and  in  the  splenic  pulp. 

Lungs. — As  the  lungs  wore  not  involved  in  any  of  the  acute  cases  in 
this  outbreak  the  microscopic  exaniinatiou  of  tissue  is  eontiued  to  tKe 
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experimental  niiiiiinlH.  Sections  of  llie  affected  ptirtioiis  of  the  lu  rs 
show  tlu-  pk'ina  to  Ik-  more  or  less  thickened,  witli  dilfiliitioii  of  the 
alveoli  and  smaller  bronchi,  whicli  are  found  to  contain  an  abundance 
of  red-bloo<l  colls,  together  with  (leHfpianiated  epithelial  cells,  leuco- 
cytes, ami  at  times  a  fibrinous  exudate.  The  i)areui'lijina  of  the 
lungs  surrounding  these  spaces  is  inflanuul.  Irregular  portions  of  tho 
lungs  appear  hepatized  and  hemorrhagic  infarctions  have  been 
observed. 

Kidneys. — The  kidnojs  show  only  the  acute  lesions  of  siiiiplc  paren- 
chymatous degeneration.  The  epithelial  cells  of  llii>  tubules  are 
found  to  have  undergone  elouily  swelling.  They  may  become  prolif- 
erated ami  desquamated,  resulting  in  the  blocking  of  the  lumen  of 
the  tubules  with  a  granular,  nonstainable  detritus.  Ilj'peremia  is 
seen  in  the  larger  and  smaller  vesusels  of  the  cortex,  and  especially  in 
the  glomerular  capilUiries.  In  cow  No.  8  this  lesion  wits  verj*  promi- 
nent, ace<impauied  with  extensive  areas  of  coagulation  necrosis. 

Iniesfines. — This  mi(Toscopic  examination  was  confined  t<»  the 
lesions  in  the  small  intestine  of  the  rabbits,  after  fixation  in  Zenker's 
fluid.  'I'lic  hislologif-al  changes  consist  in  the  necrosis  of  the  I'pithe- 
lium  of  the  mucosa,  which  is  covered  with  leucocjtes,  red  cells,  and 
filjriu.  The  epithelium  lining  the  villi  and  Lielwrkuhn's  ff)Ilicle8 
appear  swollen  and  desquamated,  and  numerous  phagocytes  are 
olwerved  surrounding  these  glands  and  about  the  blood  vessfdsof  the 
subraucosa.  The  blood  ves.sels  appear  greatly  dilated,  especially 
those  of  the  submucosa,  and  extravasations  are  frequently  observed 
extending  into  this  tissue.  The  agminated  follicles  show  a  hyjwr- 
plasia  of  the  lymphoid  elements  and  an  infiltration  of  phagocytic 
cells.  The  tissue  is  hyperemic,  and  in  one  case  a  focal  aiva  of  coagu- 
lation necrosis  was  observed,  surrounded  by  an  unusuallj-  large  num- 
ber of  polynuclear  leneoeytes, 

Techuiiiue. — For  the  fixation  of  the  above-mentionetl  jiathological 
tissues  Zenker's  fluid  has  given  the  Ix^st  results.  Lesions  were  also 
hardened  in  Fleminiug'smixturciind  in  gradually  increasing stn^ngths 
of  alcohol.  The  specimens  were  embedded  in  parafiin  and  celloidin. 
Uy  far  the  clearest  picture  has  been  obtained  by  Unna's  polychromatic 
methylene  lilue  after  the  section  has  been  previously  stained  in  eosin. 
Other  stains  employe<l  were  Loelller's  methylene  blue,  hematoxylin, 
and  eosin,  Weigert's  fibrin  stain,  and  Hisnmrck  bi-own  and  eosin. 

COMPARISON  WITH  THE  ORGANISM   OF  HOa   CHOLERA. 


In  the  preceding  bacteriological  investigation,  including  the  experi- 
ments as  to  the  pathogenicity  of  the  organism  isolated  from  this  out- 
break, the  close  adlnity  Itetween  the  latter  and  the  hog-cholera  bacillus 
was  frequently  noted,  and,  after  the  inoculation  experiment's  had  been 
concluded,  it  was  determined  to  ascertain  the  difference  between  these 
orffaoiama  by  means  of  a  parallel  series  of  cultures.     For  this  purpose 
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a  representative  variety  of  the  hog-cholera  bacillus  was  used  which 
had  been  kept  iiniong  oiif  stock  cultures  for  several  years  and  which 
was  isolated  from  a  virulent  hug-cholera  outbreak  in  Illinois.     This^^^ 
microorganism  is  the  most  virulent  of  tlie  half  dozen  which  are  kept}^| 
in  this  labortitiiry,  and  its  imthogenicity  has  been  con1inue(l  by  p;is-  ^^ 
sage  througli  rabVilts  every  eight  to  ten  weeks  and  by  subiiiof-ulutioiis 
int«  fresh  culture  media  every  month.     Immediately  before  making 
the  following  comparison  an  endeavor  wivs  made  to  further  increase 
the  virulence  of  thi.s  liog-c!iolera  bacillus  bj'  a  series  of  ituiciilatioris 
of  4  rabbits.     Death  oceuri'ed  verj"  regularly  in  all  these  animals  after 
a  subcutaneous  inoculation  of  0.10  c.  c,  and  always  with  the  usual 
characteristic  lesions.     Owing  to  the  great  stability  of  individuality 
asserted  by  the  various  hog-cholera  bacilli,  it  was  deemed  of  unessen- 
tial import,  after  the  above  tix'atment  of  the  organism,  that  it  should 
have  been  so  long  a  period  from  its  natural  host.     In  the  morpho- 
logical comparison  of  the  two  germs  on  similar  cuHuiv  media  it  was 
found  that  the  bacillus  from  cattle  was  the  same  width  as  the  hog- 
cholera  bacillus,  but  from  0.3  to  0.4  micron  longer.     The  tendencj 
to  ftirm  in  pairs,  the  inability  to  retain  Gram's  stain,  the  frequency  oT 
peripheral  or  iiipolar  staining,  the  peritrichic  arrangement  of  llagella„^^ 
and  the  activity  shown  in  hanging-drop  preparations  are  common  to^^ 
both  organisms.     In  bouillon  the  growth  of  the  cattle  bacillus  is  moro- 
prufiise  and  active,  marked  cloudiness  occurring  inside  of  12  hours, 
with  the  formation  of  a  delicate  veil  on  the  surface,  together  with  ai^H 
marginal  zone  attaclied  to  the  .side  of  the  tulie.     In  the  liog-cholera 
culture  the  media  is  but  slightly  clouded,  without  i>ellicli'  or  ritit 
around  the  tube  at  the  surface  of  the  bouillon.     After  10  days 
heavier  deposit  is  observed  in  the  first  case,  but  the  reaction  of  the 
hog-cholcra  media    at  this  time   is  of  a  greater  alkalinity  tlian  the 
former. 

In  bouillon  containing  dextrose,  lactose,  or  .saccharose,  the  al>ove-^ 
differences  in  the  appt-arances  of  growth  are  likewise  noted,  but  in 
lactose  an<l  saccharose  neither  bacillus  forms  acid  (u*  evolves  gas. 
In  do.\trose  fermentation  tubes  the  hog-cholera  bacillus  forms  a  less-^J 
volume  of  gas  and  the  ratio  of  II:CO.j::2:l,  while  in  the  case  of  the^^f 

H       5 


it»M 


other   bacillus   the   formula   reads 


CO, 


=  -.     The  amount  of  acidity 


produced  in  dextrose  bouillon  by  the  latter  organism  is  not  so  marked^] 
as  that  developed  bj'  the  hog-chfilera  germ.  In  gelatin  there  is  great^f 
dinb-ulty  in  diiTprentiating  any  constant  variation  either  on  plates  or 
in  stab  cultures.  Neither  organism  produced  liquefaction.  In  agar 
plates  the  hog-cholera  bacillus  forms  smooth,  shiny  colonies,  which 
seem  to  have  a  thicker  margin  than  center,  while  the  bovine  colony 
seems  to  bo  thicker  through  the  center  and  narrowed  at  its  border 
The  latter  colonies  are  also  of  a  slightly  wider  diameter  than  th»j 
14324—03 21 
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f  onaer  and  of  a  more  delicate  shado  of  drab.  The  stab  cultures  can 
not  be  difTereutiated  from  each  other.  On  jMtato  the  growth  is  prac- 
tically similar,  although  that  occurring  as  a  result  of  the  inocula- 
tion >vith  the  cattle  bacillus  seems  to  have  a  stronger  brownish  tint 
in  ok!  cultures. 

In  milk  the  effect  upon  the  media  is  similar,  but  the  length  of  time 
required  fur  its  production  is  shorter  for  the  hog-cholera  bacillus. 
The  alkalinity  of  2-weeks-old  cultui-es  is  also  greater  in  the  latter 
instance.  Litmus  milk  is  at  first  changed  by  both  of  tiiese  organisms 
iu  a  similar  manner  by  being  at  first  pinkish  aud  then  decoloi-ized. 
Later,  in  the  case  of  tlie  hog-cholera  bacillus,  the  blue  returns  and 
deepens  as  a  result  of  the  alkalinity  produced,  while  with  the  bacillus 
from  cattle  the  media  never  becomes  as  blue  as  it  was  originally,  but 
assumes  a  bluish  drab.  In  peptone  cultures  of  the  hog-ehulera  bacil- 
lus treated  by  Kit&sato's  method,  no  indol  reaction  was  noted,  and 
like  result*  were  obtained  wlien  the  bacillus  herein  described  was 
similarly  tested.  It  will  be  seen  fropi  the  following  table  that  the 
organism  under  discussion  is  more  sensitive  to  the  action  of  heat, 
desiccation,  and  disinfectants  than  the  hog-eholera  bacillus:" 


Borine 
bacfllnM. 


Th(>rmnl  death 
point. 


;     Effect  of 
desiccation. 


Action  of  diHinfectants. 


M°  C. 
45niin. 


M-C. 
ISmin 


Carbolic   I 
acid.       ! 


I 
70°  CI  Death  after , 

3  mm       3  day.,      jj.^t"!  oiSV-'"-""'' 


HgCl, 


Ume 


5?,^i  KMnO,:  water 

)  1-T.5,n(iri,  '""t-  ,  cent. 


.^'*'     {■A.r.'O.  iiS°c.  '70°  C.  Deathafter 

I     1  lir.     1.>inin.  i  min    jt«>9dnys. 
Da<-illuii. 


i  min.    6  iiiin.    5  miii.    3  min.  |3|  brs. 


a  min  2  n>in.    '>  uiin.   l.'>min.  13min. '  *  lira. 


The  patliogcnesis  of  llie  two  oi-ganisms  varj-  to  a  considerable 
extent,  and  the  hog-cholera  bacillus  is  shown  to  Ik?  not  only  less 
virulent  for  the  same  spet-ics  of  animals,  but  also  for  a  less  number 
of  8i)ecit's.  As  an  illustratitm,  Saluion  and  Smith  wore  unable  to 
reproduce  the  <lisease  iu  the  house  rat,  sheep,  or  cow  with  the  hog- 
cholera  bacillus,  yet  the  bacillu.s  above  dt'scriboil  proved  to  be  liighly 
virulent  for  all  1he.se  siM'cies  of  animals.  With  Iho  exception  of 
pigeon  No.  ;J,  tlio  various  animals  which  showed  tlie  i)rosenee  of  the 
affection  under  consideration,  on  posjniorteni  examination  developed 
an  acute  lieniorrhagic  type  of  the  di-si-ase,  wliile  the  formation  of  the 
ulcers,  OI- '•l)uttons,"' so  characteristic  of  chronic  lioj;  cliolei'a,  have 
not  been  observed.  In  the  ease  of  tlie  pigeon  above  mentioned,  the 
only  postmortem  evidence  of  the  affection  was  the  presence  of  the 
sphaccli  at  tlic  scat  of  the  two  inoculations  into  the  i)ectoral  mnsdes. 
Tlie  i)rinciital  significance  that  can  be  placed  njMHi  tliis  regenerative 
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process  i»  tlxAt  the  area  of  tissue  ucorosis  resuUiug  from  tho  injec- 
tions* wove  too  exeesaive  to  permit  of  tlieir  bcinjc  absorlK'il,  us  was 
Bviggested  by  Smith  iu  Mie  case  of  the  recovery  of  piptjons  after  aa 
inoculation  with  hoj^-cholera  baeillL  If  this  absorption  tUx's  occnr 
by  tho  tisMnes  Jis  ho  lias  suggested  it  would  iudicat*  a  less  severe  and 
less  extensive  alteration  than  was  produced  by  tlie  inoculation  of  the 
pigeon  in  question. 

Despite  tho  certain  morphological,  cultural,  and  pathogenic  difftr- 
ences  that  were  uumifeHt  between  the  two  organisms, as  above  described, 
it  seemed  desirable  to  further  ascertiain  if  these  variations  were  sup- 
ported l)y  others  of  a  more  or  loss  dis<Timinatinn  (Character. 

Filtrates  and  stp.rilized  i-HUarcs. — AYith  this  in  view,  tho  fil1rat,e 
from  an  ll-<lay-old  bouillon  culture  w}i»  obtained  by  miians  of  a  Roux- 
C'hambi'rland  filter  and  injected  subcutaneoiisly  into  2  guinea  piga 
and  2  rabbits,  tlie  dose  varjing  frtjm  I  to  3 c.  c.  No  untowanl  results 
were  observed  jis  a  residt  of  these  inoculations.     A  bouillon  culture 

2  weeks  old  was  then  made  sterile  by  subjecting  it.  to  a  temi)eratHro 
of  70°  F.  for  leu  minutes,  as  was  subsoiiuentl}' proven  bymc<lia  inocu- 
lations. Injections  were  then  made  subontaneously  into  the  same 
number  and  species  of  previously  inoculated  animals  as  in  the  case 
of  I  ho  filtrate  and  similar  doses  were  adraiuistored.  The  results  of 
botli  these  experiments  indicate  that  no  to.xicity  was  produced  by  tJie 
organism  in  broth  that  was  sulBcient  to  cause  death. 

IinninuUij. — The  above  an  imals  were  twice  reinoculated  with  the  same 
size  do.se  of  similar  material  as  before,  after  intervals  of  six  days  in 
each  case.  A  period  of  ten  days  was  then  allowed  to  elapse,  after 
.which  rabbits  Nos.  18G  and  IS7,  receiving  3  c.  c.  doses  of  tho  filtrate 
I  au<l  sterilized  bouillon  culture,  respectivel},  wore  inoculated  with 
0.05  c.  c.  of  tho  hog-eholera  and  the  lattei"  with  the  same  quantity  of 
the  bovine  bacilli.  These  injections  produced  no  apparent  effect  upon 
them.  Tsvo  I'lieck  raltbits  that  were  injected  with  tho  same  size  doso 
of  the  virulent  material  died  on  tlio  fiftwiith  and  seventh  day, 
respe*'!  ively,  as  a  cnns<Hiueuee.     The  guint-a  ]»igs  which  lia<l  received 

3  and  1  c.  e.  doses,  respectively,  of  the  (iltrate  and  .sterilizwl  culture 
Were  likewise  given  0.0.5  c.  c.  of  the  hog-cholera  and  cattle  bacilli, 
witli  the  result  that  the  former  guinea  pig  is  still  alive,  while  tho 
latter  died  on  the  ninth  day. 

Internrfion  of  aijr/hilin.t.  —  While  it  luus  been  distinctly  proved  bj' 
Durham  and  others  that  the  clumping  reaetion  is  uiisatisfaetorj' for 
diflFerential  purposes,  as  it  i»  not  found  to  he  universal,  still  marked 
variations  between  members  of  flii«  group  have  l^een  awertained  by 
thismetluKl  wlien  iiiurphological  and  cultural  tests  f.ailed  to  show  any 
differentiation.  When  the  serum  of  dog  No.  1,  of  pigeon  No.  3,  and 
of  rabbit  No.  187  (immunized  by  injections  of  sterilize«l  cultures) 
diluted  1  to  1.50  and  liionghl  iu  contact  with  a  L'4-liiHir-uld  eultnr 
theeattle  bacillms,  agglntinatiouand  lossof  motility  winv  marked 
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appeare<l  complete  within  twenty  minuti's  to  tliroo-quai'ters  of  an 
hour.  The  sera  of  these  animals  liad  a  similar  effect  upon  a  fresh 
culture  of  the  hog-cholera  bacillus.  The  blood  serum  of  a  ralibit  (No. 
104)  was  obtained  on  the  third  day  following  the  inoculation  of  0.01 
c.  e.  of  the  bovine  bacillus  and  treated  as  before,  but  no  reaction  was 
observed  with  either  of  the  ab<)ve  organisms.  It  c^n  thus  l)e  said  as 
a  result  of  these  agglutination  tests  that  the  serum  from  an  animal 
previously  inoculated  with  the  organism  from  this  outbreak  seemed 
to  have  a  remarkably  similar  action  both  on  this  bacillus  and  on  the 
hog-eholera  organism.  It  was  then  tliought  desiiable  to  record  the 
reciprocal  effect  of  the  serum  from  a  rabbit  inoculated  previously 
with  0.1  c.  c.  of  the  hog-cholera  culture  upon  the  bovine  bacillus.  A 
dilution  of  this  rabbit's  blood  (1  to  150)  was  taken  on  the  sixth  day  of 
its  illness  and  brought  in  contact  with  the  latter  organism,  but  a  com- 
paratively slight  effect  only  was  obtained  until  about  forty  minutes 
hail  ('Unwed.  At  this  time  the  motility  had  ceased,  but  the  aggluti- 
native reaction  existetl  to  a  rather  limited  degree,  and  could  not  be 
considered  as  typical  even  after  three  hours  of  contact.  In  order  to 
have  a  check  on  this  result,  a  fresh  culture  of  the  hog-cholera  bacillus 
was  similarly  treated.  No  apparent  effect  was  observed  for  Iwenti"- 
five  minutes,  after  which  the  agglutination  of  the  organisms  and  tlu-ir 
loss  of  motility  Ix'camevery  prominent,  and  in  one  hour  and  live  min- 
utes had  l>een  completed.  Hanging-drop  preparations  from  the  cul- 
tures used  in  this  reciprocal  test  were  uncler  observation  during  the 
experiment  as  controls  on  the  agglutinative  reaction. 

Notwithstanding  the  fact  that  the  hog-cholera  serum  did  not  have 
so  marked  a  leactioii  on  the  cat  tie  bacillus  as  upon  its  own  bacillus,  we 
are  still  under  the  impression  that,  when  taken  in  conjunction  with 
the  excellent  reactions  observed  with  the  sera  of  the  animals  inocu- 
lated with  the  bovine  bacillus,  a  mutual  and  reciprocal  agglutinative 
reaction  exists  Ijetweeu  these  organisms. 

OTHER    ORGANISMS  OF    THE    EXTEBITIDIS  GROUP,   WITH    PARTICCX.AK 
REFERENCE  TO  ALLIED   BACILLI   ISOLATED    FROM   CATTLE. 


^      er 


It  seems  apparent  from  the  above  description  of  the  morphological 
and  biological  characteristics  of  the  organism  under  consideration 
that  it  belongs  to  the  enteritidis  group.  Members  of  this  group  have 
frequently  been  found  associated  in  causal  relation  with  numerous 
outbreaks  among  many  different  varieties  of  animals;  in  fa<t,  tUcy 
have  almost  as  varied  a  legion  of  hosts  as  the  bacilli  of  hemorrha^'e 
septicemia. 

It  is  beyond  the  purpose  of  this  pai)er  to  enter  into  a  «letailed 
description  of  the  interrelation  and  the  differences  that  have  Iwen 
found  to  exist  among  these  various  organisms.  It  suffices  to  say  that^ 
while  in  minor  details  dissimilarities  have  Ix-en  found,  there  is  a  gen- 
eral and  underlying  resemblance  which  places  them  in  one  and  the 
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same  group.  Since  the  isolation  of  the  hog-cholera  bacillus  from 
Bwine  by  Salmon  and  Smith  (1885),  niimcrous  either  investigators  have 
successfully  proved  the  etiological  relation  between  this  organism  or 
allied  species  and  sundry  diseases  of  animals. 

Smith  (1804)  has  shown  that  the  bacillus  Tijphi  murivm,  obtained 
by  Loeffler,  1890,  from  an  enzootic  among  white  mice  that  were  used 
at  the  Hygienic  Institute  at  Griefswald  for  experimental  investiga- 
tion.s,  belongs  to  this  group. 

Morcshkowsky  (180.5)  isolated  a  similar  bacillus  from  the  ground 
squirrel. 

Laser's  bacillus,  wliich  wasjirocured  from  a  virulent  outbreak  among 
field  mice  in  1802,  is  likewise  a  member. 

KIh'HIi  and  Schinimelbusch  (1880)  dblained  a  kindred  organism  from 
an  outbreak  among  ferrets  in  Germany. 

In  1805  Moore  found  that  a  disease  of  pigeons  was  produced  by  a 
bacillus  wliich  he  considers  to  be  in  this  group. 

Noonrd  in  180:!  isolated  an  allied  organism  from  a  disease  of  parrots, 
which  he  named  BaciUns  psittacosis. 

A  bacillus  belonging  to  tlif»  hoi^-cholera  group  has  been  obtained  by 
Smith  (1803)  from  tlii^  vagina  of  a  mare  after  abortion. 

Bacilli  belonging  to  the  enteritidis  group  have  also  been  recovered 
from  man  as  secondary-  invaders  in  yellow  fever  and  as  true  etiolog- 
ical factors  in  meat  poisoning. 

In  an  able  article  by  Reed  anil  (.'arroll  (lOOit)  these  writers  compare 
the  Bacillus  icleroidcs,  which  Sanarelli  isolated  from  yellow-fever 
patient.s,  with  the  hog-cholera  bacillus.  Their  conclusions  from  this 
comparison  indicate  lliat  the  bacilli  are  similar,  and  a  more  recent 
investigation  of  the  etiology  of  yellow  fever  by  the  same  authors,  in 
cooperation  with  Agramonte  (lOOl),  seems  to  exclude  the  cjiusal  sig- 
nificance of  the  Barilhts  icinrniilpa. 

The  investigations  of  Durham  (1901)  have  shown  tliat  tlie  bacilli  of 
Gartner,  Guenther,  and  olhei*s,  observed  in  epidemics  of  meat  poison- 
ing, are  members  of  tliis  group. 

Smith  (1000)  is  likewise  of  the  opinion  that  the  poisonous  moat 
bacilli  described  by  (iaffky,  Van  Emergen,  and  Guenther  are  closely 
related  to  tlie  Img-cholcra  orgaTiism. 

Of  far  greater  interest  in  connection  with  this  article  are  tlie  bacilli 
which  have  been  directly  obtained  from  lesions  of  cattle. 

In  1888  Giirtner  isoIat<>d  the  lidcilhis  enleritidis  fr<)m  the  kidney 
and  niu.scles  of  a  cow  whicli  liad  been  slaughtered  after  showing  pre- 
vious diarrhea.  A  postmortem  examination  of  the  cow  showed  the 
mucosa  of  the  abonuisnm  to  be  greatly  engorged.  An  inflammation 
of  the  small  intestine,  wliich  was  al.so  distended  with  gas,  was  present, 
while  the  .solitary  follicles  and  Foyer's  patches  were  hj-perplastic  and 
injected.  Other  tissues  appeared  normal.  It  seems  evident  from  the 
description  of  the  bacillus  of  Gartner,  as  well  as  by  the  bacteriological 
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examiujition  of  this  organism  by  Theobald  Smith  (1804),  tluit  the 
Biit'Ulus  enierU.idiH  is  practically  i«leiiticjil  willi  the  hog  cholera 
bHcillus. 

I'>iis<>nauMn  LS'.U  n-portetl  tin.'  presenco  of  a  micronrgaiiiism  ill  a  tf iw 
which  was  slaughtpred  in  Amstertlam.  The  animal  hail  ealved  on 
March  7  and  vca-s  brought  to  the  aliattoir  and  killed  on  March  19.  It 
waa  supposed  tliat  the  row  was  sufferin^i;  fioiu  parturient  sojititeinia, 
but  IJasenau  apijears  to  bo  a  little  Hkeptical  relative  to  this  diagnosis. 
£veu  if  the  diagnosis  had  been  certain,  the  presence  of  the  bacillus 
was  evidently  a  eoineidonce,  as  puerperal  septicemia  is  not  always 
proiluced  by  this  organism,  which  lkts<-nau  calls  BuclUus  iiiiirhlficmis 
bovis.  Again,  it  miglit  have  been  present  as  a  secondary  invtuler, 
aUlisugh  the  writers  prefer  questioning  the  lorreet  diagnosis  yf  tho 
case.  The  baL-illus  is  smaller  than  the  one  under  consideration — 1  to 
1.2  ^  louji  and  0.3  to  0.4  ^  wide.  It  is  motile,  and  proditees  ga^  in 
gducose  bouillon  but  not  in  saccharose.  A  yellow  moist  growth 
pecurs  on  potato.  A  pellicle  forms  on  the  surfjiee  of  iKiuillon  and 
milk  is  not  coagulated.  It  is  pathogenic  for  mice,  rats,  guinea  pi^» 
rabbits,  calves,  ami  goats,  while  dogs  and  eats  are  refractory. 

In  1807  Foulerton  described  a  bacillus  Isolated  from  the  kidney  and 
mu.s«'le  juice  of  an  ox  condemned  its  unlit  for  food.  The  intermuscu- 
lar connective  tissue  contained  a  serous  infliunmatory  exudate,  and 
the  muscle  libers  themselves  were  dark  red,  moist,  and  of  agelatinou» 
cousistency.  The  lymph  glands  were  injeete<l  and  showed  bloody 
extravasation.s.  Tlic  kidney  was  congeste<i  and  contained  a  number 
of  petechial  hemorrhages.  The  diaphragm  likcwi.se  showcil  small 
hemorrhages  in  tlie  nuuscular  portion.  The  bacillus  obtained  waa 
slightly  smaller  than  the  one  under  consitlcration.  On  cultural  medin 
the  appearance  of  a  fain  t  yellowish  bcown  growth  on  potato  seems  to  be 
more  feeble  and  uncertain  than  ours,  although  the  growth  of  the  latter 
on  jiolato  was  by  no  meaits  constant.  The  former  ba<'illus  df>es  uotform 
a  pellicle  on  the  surface  of  peptonized  Ijeef  bouillon  or  even  a  tendency 
to  adhere  to  the  sides  of  thetulw;  otherwise  the  growth  in  tlus  me«li»  is 
similar,  as  is  the  reaction.  The  difference  in  lln-ir  pathogenic  action 
ia  but  slight.  Foulertou's  bacillus  when  inoeuUited  into  white  rats 
caused  them  to  1m>  very  ill  for  3  days,  but  they  then  recovered.  The 
only  rats  u.sed  in  our  experiments  were  house  rats,  and  they  sac- 
cumbed  in  4^  days.  The  8ulK'utfineou,s  inocuhilion  of  2  c.  c.  of  a 
liouillon  culture  into  a  calf  caused  a  large  swelling  at  the  point  of 
injection,  high  fever,  profuse  diarrhea,  with  .synovitis  of  the  stnfle 
joint.  The  animal  evi-nlually  recovered.  The  ssinie  quantity  when 
injected  inl-o  the  jugular  vein  caused  death  in  hi  hours  without  prac- 
tically any  lesions.  A  smaller  dose,  U.7o  e.  c,  caused  the  death  of  a 
5-weeks-old  calf  in  8  days.  The  aiitop.sy  showed  the  lesions  of  septi- 
cemia, t^igether  with  areas  of  necfosis  in  the  lung  and  li\er.  The 
liuigs  were  hepatixed,  with  diffuse  hemorrhages  into  tlie  porenchyoui. 
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Tbo  pcritoucal  cavity  contained  an  excessive  quantity  of  a  sei^us 

(•xiidato.  Coniparjitivoly  Inrge  closes  (0.5  c.  c.)  when  in,jeete«l  into 
rabbiUs  kilk'd  llicni  in  4S  hours. 

Thoiuassen,  in  1807,  published  an  article  entitled  '"A  new  septicemia 
of  calves,"  dcjscribing  an  outbreak  among  these  animaLs  in  Holland. 
A  farmer  brought  10  calves  to  the  veterinary  scliool  at  Utrecht  aft«r 
having  lost  5  in  less  than  a  raontli.  The  symptoms  cliflFerod  from  tliose 
manifested  by  the  cattle  in  this  conntrj' principally  in  the  presence  of 
a  nephritis  and  cystitis,  causing  the  i>i«Hssage  uf  small  tiuantities  of  a 
blood-tinged  albuminous  urine.  In  the  more  severe  cases,  however, 
the  sjnnptoras  were  very  similar,  and  c^onsisted  in  cerebral  compli- 
cations manifested  by  epUeptifomi  paroxysms  and  tonic  convulsions 
(opisthotonos  and  Iri.smus).  The  course  of  the  diseas<»  was  generally 
5  to  G  days  and  terminated  in  death.  The  postmort^^m  showed  many 
points  of  resemblance  to  \he  disease  under  consideration.  The  lungs 
api)eared  to  be  normal,  but  the  endocjircliiuii  was  covered  with  numer- 
ous areas  of  eccliymosis,  especially  surrounding  the  valves.  The 
mucosa  of  the  stomach  contained  many  petechial  areas.  The  serous 
membranes  of  the  intestines  showed  •».  iiuinlxT  of  iniuctiform  hemor- 
rhages, while  the  mucous  lining  presented  a  srnallcr  quantity  uf  these 
petechiiB.  On  opening  the  cranium  of  the  animals  that  developed 
nervous  symptoms  during  life,  meningitis  was  found  with  a  cloudy 
exudate  containing  numerous  bacilli.  The  cerebral  substance  was 
infiltrated  and  softened.  In  the  calf  disease  the  following  lesions 
have  not  been  observed  in  this  count rj-:  A  parenchymatous  nephritis 
and  an  injection  of  the  paren(;hyiua  of  the  spleen,  which  showed  an 
increa.se  of  5  to  10  times  its  normal  size.  The  bacilhis  isolated  from 
these  various  lesions  presents  characteristics  which  unquesticmably 
place  it  in  the  enteritidis  group.  'JTie  principal  points  of  difference 
from  the  organism  which  we  liave  above  described  are  the  develop- 
ni«nt  uf  a  thick  veil  on  liouillon  and  the  appearance  of  only  a  moist 
growth  i\\nm  potato,  similar  to  that  pnxluced  by  tlie  typhoid  bacillus. 
Gas  is  prcKlnced  in  glucose  l)i>uillon,  but  the  <iuantity  is  small  and 
consists,  acconliug  to  the  author,  of  0^)2-  A  slight  acid  reaction  is 
also  observed.  This  organism  is  pathogenic  for  calves,  rabbits,  guinea 
pigs,  wliite  mice,  and  white  rat<*.  Goats  and  dogs  are  refractory. 
The  latt^u-  wen*  inocuhiU-d  subcutaneously  and  intrapleurally.  When 
calves  are  in.7ected  sul>cutaneonsly  with  from  1  to  2  c.  c,  death  fol- 
lows in  from  4  to  d  days.  The  fee<ling  of  lix)  c.  c.  of  a  culture  killed 
a  calf  in  7  days,  liabbits  die  in  from  1  to  8  days;  guinea  pigs,  in  3 
t«  4  days;  mice,  in  4  to  14  days.  The  pathological  alterations  found 
on  postmortem  examination  of  tlie.so  experimental  animals  were  essen- 
tially the  same  as  those  proilnced  in  our  exi>orimcnts  with  the  excep- 
tion of  gn-ater  macroscopic  changes  in  the  kidneys. 

In  189:5  Turn«!r,  as  the  State  veterinarian  of  Missouri,  invc-stigated 
a  disease  among  cattle,  the  description  of  whieli  bears  a  strong  i-esem- 
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bianco  to  tlie  disease  herein  describe*!. 
obBer\-ed : 

These  are  of  gradual  derelopment.  The  disease,  of  whatever  nature  ita  oper- 
ating canse  may  be.  is  manifested  by  purely  nervous  Bymptoms.  At  its  incipiency  i 
the  animals  qniver  and  tremble  as  thongh  jialsied.  They  are  nnable  to  keep  the 
head  <iniet ,  it  Wing  in  a  constant  shake.  Their  eyes  have  a  peculiar  glassy  look  and 
fiocity  of  exprea-sion.  In  their  niovemr'T)t»  the  animals  simnlate  the  gait  of  one 
affected  with  lix'omot or  ataxia.  Thi-iiH  dnring  the  first  atagee.  As  the  disease 
progresses,  thf  tremnlons  motion  of  the  head  continnes.bnt  with  umch  exaggera- 
tion. The  gait  changes  somewhat,  the  symptoms  being  simibtr  ti)  those  of  an 
animal  suffering  from  laminitis.  They  increase  in  severity,  and  others  apx>ear. 
Then  we  have  tetanic  convulsions  upon  any  excitement.  Oiordination  liecomes 
almoHt  impossible,  the  animals  falling  over  in  a  convulsion.  The  muscles  of  the 
whole  body  become  tense  and  rigid,  the  limlw  are  entirely  stiff,  and  should  any 
movement  lie  attempted  the  animal  will  topple  over.  The  appetite  is  unimpaired 
and  nstinlly  digestion  U  good.  However.  1  have,  since  this  riutbreak.  heard  of 
some  that  had  diarrhea.  This  latter  symptom  has  not  occurred  in  any  that 
came  under  my  own  o}>Kervation.  ThesMj  symptoms  increase,  invoh-ing  all  the  i 
muscles  of  the  body,  and  the  afiimaln  will  jiass  off  in  one  of  the  c<.>nvulsions. 

Tht?  postmortem  exnniination  of  onlj-  one  case  is  describe<l,  but  no] 
path<»lo{j:ii'al  alterations  were  observed  inacroseopically. 

Fniin  the  meager  di-scription  of  the  outbreak  it  is  impossible  to  I 
draw  any  satisfactory  conclusions  as  to  its  relation  to  the  local  disea8<>, 
but  the  quality  and  severity  of  the  symptoms,  together  with  the  sear- 
city  of  lesions  found  on  postmortem,  make  it  of  unusual  interest  in 
connection  with  the  latter  affection. 


DIKFEREXTIAL   DIACNOSIS. 

Whatever  else  might  be  said  of  this  disease,  the  diagnosis  and  dif- 
ferential diagnosis  do  not  affor<l  the  least  of  the  difficulties  encoun- 
tered. In  the  first  place,  it  is  more  than  jirobable  that  the  prodromal 
period  will  l»e  passed  without  tho  symptoms  of  the  troulih'  l)e<.<>iiiing 
numifest,  and  if  tiny  were  oi)served  there  is  no  certain  way  of  acx'u-  i 
rately  interpreting  them.  Thus  it  is  likely  that  the  apparent  8ymi>- 
tonis  of  thi-  oiis«'t  of  the  disea.se  will  Ik-  sudden  and  .seveiv,  and  at  this 
i'lMw  it  isdoulilful  whi'tli<>r  the  tnu*  nature  of  the  trouble  wonld  be 
suspected.  Again,  the  lir.Ht  and  succeeding  symptoms  i)resented  are 
also  the  indication  of  several  other  affections  entirely  foreign  to  this 
one,  and  it  will  be  only  by  tlie  mo.st  critical  judgment  of  the  veterina- 
rian that  the  di.sease  can  be  diagnosed  with  any  degree  of  accuracy 
without  reconrse  to  a  postmortem  and  bacteriological  examination. 
However,  a  diagnosis  is  essential  before  treatment  «nd  preventive 
measures  c^in  be  carrie<l  out,  and  this  subject  will  now  l)e  discussed,* 
especially  from  the  standpoint  of  a  differential  diagnosis. 

Some  of  the  comlitious  with  which  this  di.sease  nuiy  be  confounded 
are  anthrax,  rabit^,  hemorrliagie  septicemia,  mycotic  enteritis,  and 
gasti*oenteritis  due  to  mineral  poisons. 
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In  per-acute  authrax  death  ocoui"s  within  r  few  hoiiif*  without  showJ 
ing  tho  various  symptoms  seen  in  this  cattle  iliscasf.     Ii;  amito  aiittirax 
where  local    lesions,  as  superficial  swellings,  are  not  observed,  th&^_ 
excretions  whieli  may  assist   us  in  discriminating  are  likely  to  l^^^i^l 
mixed  with  blood.     Postmortem  examination  will  usually  decide  the      ' 
qiie.stion,  especially  the  altered  appearance  of  the  bluod  and   the, 
enlarged  spleen,  while  the  detection  of  the  itntlivax  bacillus  in  th€ 
blood  would  be  Final. 

In  rabies  there  isusualljthe  history  of  an  animal  having  been  bitten^ 
followed  by  the  appearance  of  characteristic  symptoms  aft«r  a  mora 
or  less  definite  ]HM-iod  of  incubation.  On  autopsy,  the  absence  of' 
macroscopic  alterations  would  exclude  the  disease  under  considenii- 
tion,  while  sulxlnral  inoculations  of  susceptible  animals  could  Iximade 
in  case  a  discriniiuation  should  otherwise  be  im[)ossible. 

In  heuuirrliagic  septicemia,  or^ranu'aud  cat  lie  disease,  the.syuiptomE 
of  edematous  swellings  of  the  throat,  shoulders,  and  joints,  associated 
witli  the  exanthematous  fiu-in  of  the  disease,  would  be  diagnostic.  In 
the  intestinal  and  pectoral  forms  the  main  difCei'eutial  feature  is  the 
acute  course  of  the  diseiise,  usually  terminating  in  34  hours;  the 
temperature  is  usually  excessive  (107°  F.)  and  is  accom[)anie<l  by 
blooily  discharges  from  the  rectum  and  bhuhler.  The  ])o.stmorteia 
examination  shows  more  lesions  to  account  for  the  death  of  the  aiiiina! 
than  the  cattle  di.sease  under  consideration,  the  most  ijroniinent  of^_ 
which  are  hemorrhagic  oxtravasjvtions  into  the  subcutaneous,  sub-^| 
serous,  submucous,  auii  muscular  tissues,  the  Ijinph  glauds  and  the 
viscera,  while  iTi  the  latter  disease  petechial  iiemorrhages  were  usually 
confined  to  the  endocardium,  the  abomasora,  and  the  anterior  portion 
of  the  small  inifslines.  Finally,  the  isolation  of  a  suuill  Tu>uit(otil(\,J 
nougas-produciug  bacterium  belonging  to  the  hemoi'rhagic  .septicemi 
group  will  definitely  fix  the  diagnosis. 

The  differential  diagnosis  from  mycotic  entci'itis  will  lie  found  very 
difficult  froni  the  syuiptoms  alone.  There  is  usually  an  intense  fever, 
the  animal  is  bloated,  and  the  feces  may  be  mixed  with  blood.  Tlio^f 
autopsy  generally  shows  the  mucous  membrane  of  the  stomach  and^^ 
small  intestines  to  be  ilitTu.sely  ia,jccle<l  ami  swollen.  If  the  disease 
has  run  a  longer  course,  intestinal  perforation,  gangrenous  areas,  or 
peritonitis  maybe  observed.  A  bacrteriological  examiuation  or  iuocu- 
latj(hn  tests  will  be  re(iuired  to  dilTd'eiUiate  this  disease. 

In  gastroenteritis,  due  to  mineral  poistms  aii<l  the  like,  reliancft 
would  have  to  be  placed  on  tlie  history  and  tlu'  sudden  appearance  o: 
the  symptoms  of  abdominal  pain,  abseiu-e  of  fever,  and  especially  oi 
postmortem  examination  and  cheuitcid  tests.  If  the  cattle  disease  in 
question  was  suspected  and  no  opp<trt  unity  presented  itself  for  making 
an  autopsy,  it  is  probable  that  a  diagnosis  could  be  made  by  inoculat- 
ing susceptiblf  animals— preferably  rabbits — with  (he  blood  obtained 
from  tfie  ear  of  au  aiTecled  animal. 
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TBBATHENT. 

It  is  a  rather  discouraging  realization  for  an  owner  of  live  stock  to 
find  that  after  obtaining  an  accnrate  knowledge  of  a  disease  affecting 
his  animals  there  is  very  little  in  the  way  of  medicinal  treatment  which 
will  lie  of  any  avail,  but  such  is  frequently  the  case  in  infectious 
diseases,  and  especially  in  those  whose  manner  of  action  is  that  of  a 
virulent  poison  coupled  with  the  presence  of  myriads  of  microbes  scat- 
tered throughout  the  system,  interfering  particularly  with  the  proper 
performance  of  the  functions  of  the  colls  of  those  organs  the  sum  total 
of  whose  normal  energies  are  embodied  in  the  phenomena  of  life  and 
health.  Being  confronted  with  such  a  condition  of  circumstances, 
one  turns  of  necessity,  but  quite  naturally,  to  what  is  evidently  of 
greater  importance,  namely,  to  cheek  the  spread  of  the  disease  to  his 
other  stock  or  to  that  of  his  neighbors,  bj'  the  adoption  of  prophylactic 
rather  than  curative  measures. 

Prophylaxis. — Segregation  of  the  affected  animals  is  to  be  recom- 
mended and  the  quarantine  observed  for  at  least  6  weeks  after  the 
last  evidence  of  the  disease  is  noted.  The  carcasses  of  animals  hav- 
ing died  from  the  disease  should  be  totally  destroyed,  preferably  by 
cremation,  otherwise  by  burying  in  a  hole  C  feet  deep  and  covering 
them  with  lime.  The  stalls  and  barns  should  bo  carefully  disinfected 
by  the  application  of  a  1  to  1,000  corrosive  sublimate  solution  or  5  per 
cent  carbolic  acid  in  the  form  of  a  wash. 

In  tlio  way  of  sanitation  tlie  water  supply  .should  be  especially 
looked  after,  as  it  is  known  that  many  pathogenic  germs  not  only 
exist  for  a  long  time,  but  may  multiply'  therein.  Tliis  is  probably 
the  usual  source  of  infection,  and  it  is  therefore  necessary  to  guard 
the  water  supply  from  contamination  by  surface  drainage;  also  to 
prevent  cattle  from  having  access  to  watering  troughs  used  by  swine 
or  from  pools  of  water  contaminaled  by  drainage  from  pigpens. 
TIk'J'  should  be  pastured,  if  possible,  on  liigh  ground,  where  there 
arc  no  stagnant  pools.  The  principal  idea  to  bo  kept  in  mind  is  that 
the  disease  is  highly  contagious  and  may  have  a  lengthy  period  of 
duration,  which  facts  should  emphasize  the  importance  of  keeping 
the  ijremises  not  only  under  constant  sanitary  conditions,  but,  in  the 
event  of  such  an  infection,  to  got  rid  of  it  in  tlio  quickest  and  most 
thorougli  manner  possible. 

Curative  frrafnipnf. — The  administration  of  medicinal  treatment  in 
infectious  diseases  Is  usually  franght  with  danger  and  frequently 
does  more  harm  than  good.  In  some  mild  attacks  of  the  disease,  or 
whore  the  animal  is  unusually  strong  and  vigorous,  great  benefit 
may  bo  dorivi-d  from  a  judicious  attempt  to  relieve  the  .symptoms 
and  thus  assist  nature  in  overcoming  the  disease.  Thomassen  hjis 
used  various  remedies  in  th<>  above-d(^scril)ed  septicemia  in  calve.s. 
The  hypodermic  injection  of  10  e.  c.  of  a  2  per  cent  solution  of  car- 
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bolic  acid  or  5  c.  c.  of  a  10  per  cent  solution  of  eucalyptol  in  olive  oil, 
also  drenching  with  spirrts  of  cainphor  and  various  preparations  of 
iodine,  have  given  <iuostionable  rosulls.  The  following,  however,  has 
been  fouml  efficacious  in  his  hands:  Carbolic  acid,  1  o.o,;  alcohol,  30 
c.  c. ;  liniewater,  SfX)  c.  c. ;  oil  of  pepp<'rmiut,  .1  c.  c.  This  should  be 
repeated  three  times  a  day.  IIo  also  recommends  rectal  douches  of  a 
2  per  cent  solution  of  creolin  in  cases  eomplicatiMl  witli  diarrhea. 

The  above  treatment  was  irnlcnown  to  the  writers  at  the  time  when  it 
could  be  administered  In  thia  outbreak,  and,  ;is  the  nature  of  the  lat" 
ter  was  not  definitely  ascertained,  symptonialii-  therapy  was  iiidi<'ated 
and  administered.  This  trcatmetit  was  use<l  upon  the  la«t  7  cases 
thats  Ixr^arae  affected,  the  first  animal  haring  df»Mi  before  wc  were 
called  in  and  the  disease  in  the  next  3  cows  being  too  far  advanced 
to  expect  any  results.  Castor  oil  in  2-pLut  doses,  t,o  which  '2  c.  c.  of 
croton  oil  had  been  added,  was  given  as  a  drench,  followed  by  tlie 
hypodermic  injection  three  times  ibiily  of  the  following:  Hydrobro- 
mate  of  liyoscin  o.iil  gin.,  sxdphat^  of  atropiu  <i.0.5  gm.,  tincture  of 
digitalis  10  c.  c. 

The  valae  of  these  remedies  has  not  Iwen  sufficiently  demon- 
strated, and  it  would  Ite  unwise  to  place  undue  impfu-tanco  upon  the 
beneficial  action  of  the  alwve  treaLnient  in  such  a  limited  outbi-eak; 
but,  nevertheless,  the  result  showed  that  but  4  cows  died  after 
receiving  this  treatment,  1  of  which  ran  a  chronic  course,  while  the 
remaining  3  of  the  7  affectctl  aninuils  completely  recovered  and  are 
apparently  in  good  health  at  the  present  writing. 


CONCLUSIONS. 


The  following  conclusions,  which  are  the  ouicoiueof  thLs  investiga- 
tion, seem  Just iQable: 

1.  That  a  sponlaneotis  enzootic  amcnig  <ratMe  resulted  from  a  bacil- 
lus of  the  enteritidis  group. 

2.  That  this  organism  was  isolated  from  tlte  cattle  iu  pure  cnltun". 

3.  That  when  inoculated  into  susceptible  experimental  animals  a 
similar  di.s4'ase  was  reproduced,  from  wliji-h  (he  specific  bacillus  was 
reeovcred. 

■i.  Tliat  it  is  ptithogenic  for  rats,  guinea  pigs,  rabbits,  pi^jeous,  dogs, 
sheep,  hogs,  ami  calves,  but  is  not  infectious  for  diickens. 

5.  That  tiie  organism  isobitctl  from  this  outbreak  is  more  virulent 
than  tiuit  usually  obtained  from  hogs  alTected  with  hog  cholera,  and 
is  palUogeuic  for  a  greater  number  of  .species. 

6.  That  a  closely  allie<l  diseas*"  has*  been  previously  described  by 
Thomassen  as  o<"curriug  in  enzootic  form  among  bovincs,  and  bacilli 
very  similar  to  the  one  under  consideration  luive  also  been  isolated 
from  the  vLscera  and  muscle  juice  of  individual  cattle  and  from  beef 
which  produced  symptoms  of  poisoning  in  the  consumers. 
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BOVINE  TUBERCULOSIS  AND  OTHER  ANIMAL  DISEASES 
AFFECTING  THE  PUBLIC  HEALTH." 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Jitdiixfry. 

Your  committeo  on  nniinal  diseuses  and  animal  food  respectfnlly 
report  as  follows  with  reference  to  subjects  wliicli  have  received  their 
attention  during  the  time  that  has  elapsed  since  the  last  meeting  of 
the  association: 

TUBERCULOSIS. 

The  last  report  which  this  committee  had  the  honor  to  submit  dis- 
cussed th(>  important  question  of  the  relation  of  bovine  tuberculosis  to 
the  i)ublic  health,  reviewed  the  data  available  at  that  time,  and  con- 
cluded that  the  weight  of  evidence  was  overwhelmingly  against  the 
assertion  of  Koch  that  cattle  are  insusceptible  to  human  tuberculosis 
and  that  man  is  insusceptible  to  bovine  tuberculosis.  As  anticipated 
in  that  report,  numerous  investigators  at  once  instituted  researches, 
and  the  results  of  the  experiments  are  now  l)eing  made  public.  Your 
committoo  feel  that  the  question  is  of  such  general  interest,  and,  indeed, 
that  its  elucidation  is  so  es.sential  to  the  proper  performance  of  the 
duty  of  the  sanitarian,  tliat  th«»y  venture  to  review  it  again  in  the  light 
of  the  mo.st  recent  information  attainable.  Tliero  are  .some  apparent 
inaccuracies  in  the  paper  which  Kodi  read  before  the  British  Congress 
on  Tuberculosis,  to  whicli  jonr  attention  is  invited.     He  .says: 

Evon  in  my  fir.st  circiiiiistaiitial  piiblicatiiin  on  the  etiology  of  tnlwrciilosis  I 
expres.sc'(l  myself  rogiirctiiif?  tlio  Identity  of  human  tnlxTcnlosis  and  l)ovino  tnlxT- 
cnlosis  with  reserve.  '  '' 

A  reference  to  tii<>  paper  wliieh  Koch  mentions  will  sliow  that  he 
expressed  hiiiiseif  as  follows: 

It  is  not  the  peculiar  structure  of  the  tuliercle.  not  its  lack  of  l)loo<l  vessels,  not 
the  pre.sencf?  of  giant  cells  that  will  give  the  solntion.  Imt  rather  the  proof  of  the 
tulxTculosis  ))acilli,  whether  it  be  in  the  tissue  by  means  of  staining  reaction  or 
whether  it  Ik*  l>y  means  of  cnltnn.'  uixm  coagulated  blo(xl  serum.  This  criterion 
iM'itig  adopted  as  a  foundation  principle,  according  to  my  investigations,  miliary 
tnbi-rculosis.  caseous  i)neuiiionia.  caseous  bronchitis,  intestinal  and  glandular 
tuberculosis,  Ijovine  tuberculosis,  spontaneous  and  inoculation  tuberculosis  of 
ani.iials  must  bo  dec^larecl  as  identiciil. 


'■  Report  of  committee  on  animal  disea.ses  and  animal  food  to  American  Public 
Health  A-is.Kiati<.n  at  XewOrh'ans.  La..  DecemlK-r  S-13,  I'M)','. 
''Refcn^nces  are  to  bibliograi)hy  at  end  of  article. 
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Again  hu  says: 

TliH  tuberculooia  of  domesticatexl  aninialg,  especially  bovine  tuberculosis, 
imdanbtetlly  f nrms  auotlier  Bonrce  of  infectiou  with  tuliercolosiK.  By  this  is  also 
characterized  the  position  which  the  care  of  health  is  to  occujiy  in  the  futiu-e  in 
coniiidemtiuu  of  the  harmfnlness  of  the  meat  and  of  the  inilk  of  animals  suffering 
■with  Ixivine  tuberculosis.  Bovine  tnbercnlosis  is  identical  ■with  human  tubercu- 
losis, and  therefore  a  disease  tranwnLssible  to  man.  It  is  therefore  to  be  treated 
just  like  other  infections  di.scases  transmissible  from  animals  to  human  Iwings. 
However  preat  or  small  may  lie  the  dani^er  ■which  results  from  the  cwn'^iuuption 
of  meat  or  milk  affected  with  b«J^^ne  tnbci-culosi.s,  it  is  xiresentund  must  therefore 
be  avoided.  It  i.s  sufficiently  well  known  that  lui-at  affected  with  anthrax  is  oaten 
by  many  persfjns  and  often  for  long  pcrio<i8  of  time  without  harm,  and  yet  no 
one  will  draw  the  conclusion  from  this  that  the  trafiSc  in  such  meat  is  to  be 
jiennitted.' 

It  i.s  hardly  necessary  to  add  that  the  question  appears  to  liave  been 
treated,  in  the  paper  mentioned,  without  any  reservations  whal^'ver, 
and  that  the  statements  of  the  identity  of  human  and  bovine  tuber- 
culosis were  ernpliatic  and  unequivoeal.  Of  ooureo,  it  is  allowabU^  for 
an  author  to  change  liis  views  with  the  discovery  f>f  additional  facts, 
but  ho  may  not  cite  his  earlier  paper  in  support  of  the  later  conten- 
tion when  tlie  language  of  tln^  earlier  paper  gives,  as  in  this  case,  an 
opposite  impression. 

Again,  with  reference  to  the  results  of  the  earlier  investigators  of 
the  snl>ject,  he  states: 

If  one  studies,  the  older  Uteratnro  of  the  subject,  and  collates  the  rejiorta  of  the 
numerous  ex])eriment8  that  were  made  in  former  times  by  Chanveau,  Guenther 
and  Harms.  BolUuger,  and  others,  who  fed  ciUves,  swino,  and  goat«  with  tuber- 
cular material,  one  finds  that  the  animals  that  were  fed  with  the  mUk  and  pitx^s 
of  the  lungs  of  tuljercular  cattle  always  fell  ill  of  tuberculosis,  whereas  those  that 
received  human  material  with  their  food  did  nut.' 

In  your  committee's  last  report''  quotatiruis  were  made  from  Clinu- 
veau's  pjvper  showing  dearly  that  in  his  experiments  cattle  were  suc- 
cessfully infected  with  human  tulxMculous  material  by  ingestion, 
by  intravenous  injection,  and  by  subcutaneuus  inmnilation.  Fi-om  all 
of  these  experiments  he  concluded  that  the  human  tubercular  virus 
acts  on  the  bovine  species  exactly  like  Ihe  tubercular  virus  which 
comes  from  the  bovine  species  itself.* 

Bollinger^  in  1879  and  Sidney  Martin '•  in  1395  also  obtained  suc- 
cessful results  with  bovine  animals,  one  by  inoculation  into  the 
peritoneal  cavity,  the  other  by  feeding  sputum.  Your  committee 
havo  not  Ijeen  able  to  consult  the  pai)ers  of  Guenther  and  Harms,  %vhich 
wore  also  cited  by  Koch,  but  whatever  their  results  may  have  been 
it  is  suffieiently  demonstrated  that  the  oliler  investigators  were  not 
unanimous  in  finding  that  "the  animals  that  were  fed  with  the  milk 
and  pieces  of  the  lungs  of  tubercular  cattle  always  fell  ill  of  tub<;rcu- 
losis,  whereas  those  that  received  liuman  material  with  their  food  did 
not."  What  is  most  striking  in  a  review  of  tliese  earlier  investiga- 
tions is  the  variability  of  the  results.     Chauveau  found  humtvw  i*."?. 
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virulent  as  bovine  material  for  bovine  animals.  Martin  founil  liiiman 
spntuni  nnieli  less  virulent  than  Iwvine  material,  while  others  faileil 
entirely  in  tht>  cfTort  to  infeet  bovine  uuimal.s  with  tinman  tul>ereulon3 
material. 

It  would  seen>  that  the  cause  of  this  lack  of  harmony  in  the  results 
of  experiments  i>f  the  same  eliaracter  should  have  been  suggested  by 
the  researches  of  Vagedes, "  who,  in  18i1G,  studying  2S  human  cultures, 
discovered  one  of  these  which  was  much  more  virulent  than  the  others, 
and  wliicli  was  more  virulent  than  either  of  two  bovine  cultures  used 
in  the  investigation. 

Tlieobald  Smith  .says  in  regard  to  this  work: 

It  is  aoniewhat  reniiirkabl«  that  thin  exceptional  cttltnre  of  Vag«clea,  described 
in  a  work  done  niuler  tho  direction  of  Koch  himself,  was  wholly  ignored  by  tlie  ■ 

latter. ' 

Lartigau"  in  19nl  published  results  from  which  he  concluded  that 
tubercle  bacilli  of  wiiiely  ilifTcivut  virulence  may  exist  in  different 
ca8<!S  of  human  tuberculosis.  One  culture  obtained  b\'  him  was 
extremely  virulent  for  guinea  pig.s  and  rabbits,  and  had  morj)hological 
and  cultural  peculiarities  which  closely  suggested  the  bacillus  tuber- 
culosis of  bovine  derivation  as  describeil  by  Smith. 

Koch  '  says  of  his  experiments: 

In  some  cases  the  tubercle  bacilli  or  the  sjiutnui  wero  injected  under  the  skin, 
in  others  into  the  jwritonfial  cavity,  in  still  others  into  the  ju)<nlar  vein.  Six  ani- 
mals were  fed  with  tnbercular  sputum  almost  daily  for  7  or  8  months:  four 
repeatedly  inhaled  great  quantities  of  bacilli,  which  were  distributed  in  water 
and  scattered  with  it  in  the  form  of  spniy.     None  of  these  cattle  (there  were 

Ll9of  them)  showed  any  symptoms  of  disease,  and  they  gnineil  consideraMy  in 

\\reight. 

For  the  discrimination  between  human  and  bovine  bacilli  he  recom- 
mends the  subcutaneous  inoculation  of  bovine  aninmls.  Invest  igatoi-s 
who  have  since  cndeavoreil  to  elucidate  tlic  subject  have  therefore 
endeavored  to  infect  animals  with  human  material  by  any  one  or 
moi-e  of  these  methods  which  failed  in  the  hands  of  Koeh  and  his 
assistant.s.     It  is  verj-  interesting  to  study  their  results. 

RECKVT    KKSEARCHES     WITH    REFERENCE    TO   THE     COMMUNICABIUTY 
OF  HUMAN  TUBERCULOSIS  TO  ANIMALS. 

Ilaveuel  '",  of  tho  Pennsylvania  live  stock  sanitary  board,  and  a  I 
member  of  this  committee,  in  18f>8  fed  -i  calves  with  human  sputum. 
Postmortem  examination  proved  that  all  had  become  affected  with 
tuberculosis,  the  lcsion.s  in  2  being  quite  extensive.  In  March,  1901,  | 
ho  obtained  material  from  the  mesenteric  glands  of  a  child  which 
dieil  of  tubercular  meningitis.  The  bacilli  from  this  material  have 
proved  very  virulent  for  bovine  animals.  One  calf  inoculated  intra- 
venously with  a  suspension  of  a  culture  of  this  b.icillus  .showed 
marked  illness  during  life  and  died  in  17  days.     Both  lungs  were_ 
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fouml  tliiekly  studded  throughout  with  milijiry  nodules.  The  bron- 
chial Hiul  tiiediiistinal  ghiiids  wpro  ;nu(::Ii  (?^larg^^d  and  soft,  tlio  forniLT 
showiii;,'  nmjiU  areas  of  caseatiou.  The  liver  was  soft  and  frial)i<>,  and 
several  iio<lules  were  visible  on  its  surface. 

A  second  ealf  was  inoculated  into  tlie  peritoneal  cavity  with  a  similar 
siisjH'Usion  of  a  culture  of  this  bacillus.  This  animal  died  in  :;7  days, 
after  showing  an  abnormally  high  temperature  from  the  eighth  day. 
It  was  greatly  emaciated,  having  lost  37  pounds  in  weight.  The 
central  and  posterior  portions  of  the  lungs  showed  many  areas  deep 
in  color  and  solid  In  the  feel.  'I'lie.Hti  weretiiickjy  studded  throughout 
with  minute  graj'isli  nodules.  Tho  supnisternal  lymph  gljinds  were 
as  large  as  goose  eggs,  and  contained  cheesy  areas.  The  mediastinal 
glands  wew  much  enlarged,  'i'he  peritoneum  was  evci-ywhere  enor- 
mously thickened  and  practically  converted  int(»  a  tuberculous  mass. 
The  omentum  and  liver  contained  many  nodules. 

A  cow  was  inoculated  intravenously  with  (luly  2f<  c.  c.  of  a  suspen- 
sion of  a  similar  culture  and  died  in  17  days.  The  lungs  were  thickly 
studded  throughout  with  niiliaiy  nodules. 

A  second  culture  obtained  from  the  mesenteric  glands  of  a  ehild, 
and  which  in  its  manner  of  gi'owing  and  microscopical  ap[»earaiiee  led 
the  investigator  to  consider  it  u  typical  human  culture,  was  found  to 
Ijo  unexpectedly  virulent  when  tested  upon  dogs.  A  calf  inoculated 
iuti-avenously  with  suspension  of  a  eulture  was  killed  on  the  forty- 
sixth  day,  deatii  tJien  aiipi'aiing  imminent.  The  anterior  lobes  of  both 
lungs  were  thickly  studded  with  minute  nodules  averaging  1  mm.  in 
diameter.  The  bronchial  and  mediastinal  glands  were  enlarged,  and 
scrapings  from  the  cut  surfaces  showed  an  enormous  number  of 
tubercle  bacilli.  JIany  yellow  nodules  were  seen  in  the  nn?diastinal 
glands.  In  the  liver  were  many  minute  nodules,  sections  of  which 
showed  large  numbers  of  tubcrele  bacilli.  The  spleen  showed  round- 
cell  iuliltration,  giant  cells,  and  many  tubercle  bacilli.  There  were 
also  white  areas  in  the  kidneys  with  round-cell  infiltration  and  many 
bacilli. 

In  the  Bureau  of  Animal  Industry  a  number  of  virulent  cultures  of 
tubercle  bacilli  have  been  olitained  from  human  sources.  A  few  of 
these  are  worthy  of  notice  in  this  c-onnection.  De  Schweinitz",  of 
the  IJiochemic  Division,  isohiteil  a  tubcrele  bacillus  from  a  niesenteric 
gland  of  a  child  affected  witJi  tubercular  peritonitis.  This  bacillus, 
when  grown  on  egg  medium,  corresponded  to  the  liovine  type.  A  ealf 
received  intravenously  r».i  c.  c.  of  a  suspension  made  from  an  egg 
ctdture.  This  animal  died  in  20  days  of  generalized  tul)erculosis. 
The  lungs  were  a  ma.ss  of  small  tubercles,  while  the  bacilli  were  dem- 
onstrated in  the  liver,  spleen,  kidneys,  and  niesenteric  and  metlias- 
tinal  glands.  The  sanu>  investigator  obtained  a  culture  from  another 
child  affected  with  peritoneal  tuberculosis.     This  culturc  also  corn-- 
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Bpt)ncl(Ml  to  the  bovine  type  wbeu  giviwii  on  egg  medium.      A  calf 
Lliu.MMilated  intravenously  with  5  c,  c.  of  h  su^4I)^■nsiou  of  egj;  ciillure 
'died   iu    17  days.      The   autopsy  .showed   g«*iieriiliz<'d   tulxArculosis, 
nuiiicrous  bacilli  being  demonstrated  in  the  lung,  liver,  spleen,  and 
I  mediastinal  glands.     A  st^^er  was  inoculat^^d  subcutaneously  with  a 
Ppii>ce  of  tulierciilous  tissue  from  this  chihl.     The  nninml  was  killed  at 
the  end  of  H  months,  and  the  autopsy  sIiuwimI  the  flank  and  whoulder 
glands  enlarged,  ca8«^on«,  and  calcified.     There  were  numeroiw  excres- 
cences upon  the  bonier  of  the  lung  and  up<m  the  plenrjil  siirfatn*  of 
the  diaphragm,     nacilli  were  demonstrated  in  1he.se  excresfH-tiees  and 
also  in  the  glands.     IJoth  of  these  cultures  are  therefore  very  virulent 
for  iKtvine  animal.s  when  given  by  intravenous  inoculation,  and  one 
at  least  is  virulent  when  injected  sul>c»taneou.sly. 

A  calf  previously  tested  with  tubi-rculiu,  as  was  done  with  all  the 
larger  animals  used  iu  these  experiments,  was  inoculated  snbcut^n©- 
ously  in  the  side  of  the  nf>ek  M'ith  5  c.  c.  of  a  su.>«pension  of  a  culture 
of  this  b»K'illus.  This  animal  presented  tlie  ordinary  signs  of  tnl»er- 
cular  infection,  and,  lx>ing  emaciated,  weak,  unable  to  rise,  and  in  a 
dying  condition,  was  killed  on  the  thirty-first  day.  Tlie  autopsy 
8howe<l  generalized  tuberculosis.  The  prescapular  gland  and  nx'dina- 
tinal  glands  were  enlarged  and  tubercular,  the  lungs  were  filled  with 
tubercular  no<luh'S,  and  the  liver  was  afTcct'ed  to  an  almost  e<iual 
extent.  The  omentum  showed  nmny  tul>ercular  nodules  and  the 
kidneys  a  snuill  number. 

Mohler",  of  the  Pathological  Division,  has  obtained  three  cultures 
of  bacilli  from  human  sources  which,  becaus«i  of  their  virulenoe 
for  the  Ri>ecies  of  animals  on  which  they  have  been  teBte<l,  are  also 
wort.hy  of  mention.  One  of  these,  which  had  its  source  in  the  mes- 
enteric gland  of  a  girl  that  died  of  tuberculosis,  apix-ars  more  virnleiit 
for  goats  and  eats  than  the  first  culture  of  Ravenel's  above  mentioned. 
A  goat  iui>culatt?d  subcutaneously  was  in  poor  condition  and  gnjwing 
tbiuner  at  the  end  of  137  days.  A  cat  inoculated  in  the  same  manner 
died  iu  104  daj'S  of  pulmoiuiry  1  ubcrculosis.  A  rabbit  was  in  poor 
condition  at  the  end  of  1. {7  days.  The  bacilli  cultivate«l  in  dog  s<;-rum 
average<l  2  ft  in  length,  some  slightly  ourvwl  and  bewled.  This 
bacillus  WHS  of  the  human  type,  but  M-hen  recovered  from  the  cat  it  ( 
W)t,s  markedly  re<lHc«»d  iu  length  and  slower  in  growth. 

Another  bacillus  obtained  from  the  mesenteric  gland  of  a  bojrj 
affected  with  tnberculosis  is  .shorter,  avci«ging  from  1.2  to  1.5  ;/,  is 
beaded,  and  gi-ows  rapidly  and  luxuiiautly.  A  goat  inoculated  sub- 
cutaneously with  this  culture  died  in  37  days  with  miliary  tuberen-  * 
losis  of  the  lungs,  involving  the  axillary  and  prescaiMilar  glands.  A 
dog  inoculalfil  in  the  same  manner,  after  50  days  was  thin  and 
becoming  emaciated,  and  ha<l  an  ulcer  at  the  point  of  inoculation. 
A  <'Hi  similarly  inoculated  was  in  poor  condition  at  the  end  of  50 
days.     The  third  germ,  obtained  by  Mohlor,  is  iMirticuhuly  worthy  or. 
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attention,  becanse  it  was  isolated  from  hnnian  sputum.  It  is,  when 
grown  on  dop  serum,  1.7  to  2.2  /j.  in  length,  slender,  beaded,  and 
curved.  A  goat  inoculated  .suboutAueously  died  in  05  days  of  pul- 
monary tuberculosis.  There  were  also  tubercular  lesions  at  ilio  point 
of  inoculation  and  in  the  pre.sonpular  gland.  A  cat  inoculated  sub- 
eutancou.slj-  died  in  2.3  days  of  generalized  tuberculosis.  A  rabbit 
inoculated  in  the  same  manner  die<l  in  50  days  of  pulmonary  tnber- 
oiilo.sis.  A  bovine  culture  was  n.sed  for  comparison  with  the  cultures 
just  described  and  killed  a  goat  in  55  days,  as  compared  with  37  days 
for  the  second  human  culture  and  05  days  for  the  third  human  cul- 
ture. Tlie  bovine  germ  also  killetl  a  rabbit  in  (50  days  jis  comixired 
with  50  days  for  the  third  human  culture.  This  work  al.so  shows  that 
it'is  not  a  difficult  matter  to  obtain  very  virulent  tnlji-rcle  bacilli  from 
human  sources,  juid  that  some  of  the.so  are  ju.si  as  virulent  .-is  lKi\iiio 
bacilli. 

At  the  British  Congress  ou  Tub<?rculosis,  Thomasscn  '■  rcporU-il  an 
experiment  in  which  a  calf  was  inoculated  in  the  atiterior  chamber 
of  the  eye  with  a  pure  culture  of  n  tubercle  bacillus  i.solated  fi-om  a 
case  of  tuberculous  arthritis  in  man.  When  killed,  after  six  weeks,  it 
was  found  that  both  lungs  contained  numerous  miliary  tnljercles  and 
some  gray  fibrous  tubercles  of  larger  size.  The  path  of  iufection 
from  the  eye  to  the  lung  could  be  traced  by  the  condition  of  the  sub- 
pai-otideal,  cervical,  mediastinal,  and  bronchial  lymph  glands  of  the 
Baniti  side. 

De  Jong  '^  reports,  sis  a  result  of  a  series  of  imxiulations,  that  7 
bovine  animals,  namely,  2  calves  six  months  old,  3  steers  two  years 
old,  1  eighteen  months,  and  1  calf  seven  or  eight  months  old,  all 
becanio  tiiberculous  by  the  injection  of  tubercle  bacilli  of  human 
origin.  Consequently  all  the  bovine  animals  used  in  the  experiment 
weiv  infected  bj*  human  bacilli.  The  disease  pitjduced  was  serious 
and  very  extended  in  only  1  animal,  with  4  others  it  had  a  retrogiv.s- 
sive  tendency,  and  in  the  two  remaining  cases  it  was  progressive.  He 
concludes  that  these  results  demonsti*ated  that  bacilli  isolated  from 
tlie  human  body  or  from  sputum  are  capable  of  causing  tul>erculosis 
of  cattle. 

Delepino  "  recently  stated,  in  a  discu.ssioii  ou  the  n?lationship  of 
human  and  bovine  tulK'rculosis,  that  he  had  l>een  able  tooVjtain  from 
the  human  subject  bacilli  jiist  as  virulent  as  the  bovine  tubercle 
bacillus,  but  in  most  the  human  tubercle  bacillus  was  less  virulent. 

Orth  '*  made  exi)eriment3  with  3  calves,  3  swine,  and  3  goats.  The 
infectious  material  was  obtained  from  a  case  of  phthisis  cavemosus 
by  inoculating  a  guinea  pig  an<l  then  obtaining  cultures  from  this 
animal  from  brain  and  other  media.  In  the  experiments  iKuiilhui 
cultures  of  the  organism  were  used,  and  in  some  cases  tulxrculous 
organs  from  rabbits.  One  calf  inoculated  into  the  lung  through  the 
trachea  gave  an  entirely  negative  result.     The  second,  inoculated 
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Iwtween  tUo  abdominul  iiiiisclos,  showed  unly  a  local  caseous  abscess. 
Till'  tliird,  which  was  inoculntcd  in  ilw  iioriloiioal  eavitj'  vvilli  two 
pieces  of  tuberculous  kidney  from  a  raltitit,  dicfl  oir  tlie  tAveiity-sixlh 
day  of  a  general  tuberculous  pci-itaiiitis.  The  serous  membranes  were 
covered  with  miliary  and  subiniliary  tubercles.  The  j^reat  omentum 
had  nodules  scattered  throughout  and  snuiU  nodules  were  visible  on 
the  serous  nn'inbrane  of  the  iiitestitie.  The  mesenteric  portal  and 
retrosternul  lymph  glands  were  much  enlarged  and  showed  gray  and 
wliite  nodules  tipon  section.  There  was  no  doubt  but  tliat  a  progres- 
sive fatal  luberculosis  was  ]>nidiic<'d  in  this  calf  by  material  originat- 
ing iu  the  human  subject. 

Of  the  3  pigs,  2,  which  were  inoculated  intraperiloneally  with  the 
bouillon  culture,  gave  negative  results.  The  lliird,  inoculated  tlirough 
the  trir.'hea  into  the  lungs,  was  liilled  after  live  and  one-half  months 
and  a  largo  number  of  miliary  and  submiliary  tubercles  were  found 
in  tlie  inferior  lobe  of  tin*  right  bing,  and  there  were  many  yel- 
lowisli  tnliereulous  nodules  in  the  Uiyinous  gland  aiid  in  the  mem- 
branes around  it.  (.>ne  of  the  goats  inoculated  tliroug(>  the  traclios 
into  the  luug  witli  tiie  bouillon  culture  showed  a  number  of  subcutji- 
neous  nodules  near  the  poinJ  of  inoculation,  a  large  c^iseous  nodule  in 
the  thymous  gland,  and  a  number  of  yellowish  gray  nodules  in  the 
inferior  lobe  of  the  right  arul  left  lung.  The  second  goal  was  IncK?u- 
lated  intraporitoueally  with  a  small  piece  of  luug  from  a  tuberculous 
rabbit.  The  animal  was  killed  after  live  nK.mth.s  and  a  number  of 
nodules  were  found  in  the  muscles  atid  subcutaneous  tisstte  at  the 
point  of  inoculation.  There  were  also  a  number  of  small,  grayish 
translucent  nodules  seal  t<M-ed  thr*)ngli  the  omentum,  ou  I  he  diaphragm, 
ami  in  the  neighborhood  of  Uie  lympli  glands;  a  nodule  about  the  size 
of  a  pea  was  found  on  the  anterior  border  of  the  liver.  The  third 
goat  was  inoculated  with  a  piece  of  tul>erculon.s  spleen  the  size  of  a 
jx^a  placed  in  the  iieritoneal  eavify.  On  autopsy  a  nnniber  of  tuber- 
cles were  found  around  the  point  of  inoculation.  There  was  a  hirge 
group  of  caseous  noduh-s  on  the  adjoining  surface  <tf  the  stomach  and 
numerous  caseous  nodules  in  the  omentum,  many  of  these  latter  luiv- 
ing  small  pedicles.  Tubercle  bacilli  were  easily  demonstrated,  and 
there  was  no  doubt  as  to  the  tuberculous  character  of  the  lesions  nor 
that  they  weif  prtKluced  by  human  tubercle  bacilli. 

Stenstrom  "  inoculated  8  calves  in  various  ways  with  tuberculous 
sputum  rich  iu  tubercle  bacilli.  Of  these  the  following  showed  posi- 
tive results:  Xo.  224  was  inoculated  in  traporitoneally  with  5  c.  c. 
sinitum.  When  killed,  after  six  months,  the  autopsy  showed  many 
calcified  nixlules  upon  the  omentum  and  an  enhirgement  of  the  glands 
connected  therewith.  Many  miliary  tulwrcular  foci  were  present  in 
fill' liver,  and  the  posterior  lobe  of  the  right  lung  showed  hyiMM-frojihy 
<if  the  connective  tissue  on  its  serous  cover.  No.  S2U  was  inoculated  iu 
the  lungs  with  20  c.  e.    When  killed,  after  four  uionlhs,  it  showed  many 
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tubercular  growths  on  the  costal  and  tliaphragiuatic  ploura,  and  tuber- 
cular iiiidnk's  in  two  niwliastinal  gl(uul».  No.  883  wasinoeulatfd  intra- 
tracheally  on  October  S  with  *'>  c.  v.  and  on  November  8  with  10  e.  <■. 
of  sputum;  was  killed  March  17  and  showed  partially  calcified  nodules 
in  the  posterior  and  anterior  mediastinal  glands  and  also  in  the  bron- 
chial glands.  Stenstr<hn  disagrees  witli  Koch  and  states  that  ho 
found  it  quite  easy  in  his  experiments  to  infect  cattle  with  human 
tuberculosis. 

Fibiger  and  Jensen  '•  attempted  to  answer  the  question  as  to  tlie 
intercouinuinJcaltiiit y  of  hinnan  and  bovine  tuberculosis  by  selecting 
from  the  various  hospitals  of  t'opetihagcn  those  cases  of  tuberculosis 
in  which  the  autopsy  indicated  a  primary  intestinal  infection.  They 
n'liorl  ill  all  five  casesof  tuberculosis  in  the  following  subjects:  (i)  A 
42-year-ohl  woiuan,  ('2)  a  11-3-par-old  girl,  ('■])  a  ij-yenr-okl  boy,  (i)  a 
19-months-old  girl  and  (5)  a  4-months-old  boy.  A  3-month8-old  calf 
was  inoculated  in  the  thoracic  cavity  with  a  suspensitin  iiiaile  from  a 
mesenterir  gland  of  case  No.  1.  This  calf  renntiued  apparentlj-  in 
good  condition  and  was  killed  at  the  end  of  six  months.  Two  miliary 
tulxM-ch'sand  a  few  fresh  peart  uudutes  wei'e  found  on  (he  pleura.  A 
y  iiioiiths-o!d  calf  was  iiiociihitetl  with  a  suspension  nuide  from  the 
spleen  of  a  guinea  pig  which  had  been  inoculated  with  a  mesentej'io 
gland  from  case  No.  2.  AVhen  killed,  at  the  end  of  the  fifth  month, 
there  were  found  a  large  number  of  small  red  growths  and  about 
twenty  snuill  fresh  pearl  nodules  on  the  omentum.  On  tlie  diaithragm 
there  were  sonu'  small  nodules  and  excrescences  ami  one  small  e.\cres- 
eence  on  the  i>uhnona3-y  i)leura.  A  calf  was  inoculated  intraperitoue; 
ally  with  astispensii>n  made  from  the  sjileen  of  a  guinea  pig  which  luid 
been  inoculated  from  ca.se  No.  ;i.  When  killed,  afterabout  live  months, 
the  omentum  Avas  found  filled  with  tuberculous  growths  and  showed 
countless  small  nodules  of  \arying  size.  There  were  some  small  nod- 
ules found  on  other  port  ions  of  the  peritoneum  and  the  surface  of  the 
spleen,  liver,  and  diaphragm  was  covered  with  small  jiearl  nodules. 
A  calf  was  inoculated  subcutaneously  on  the  right  side  of  the  neck 
with  a  suspension  matlc  f  r<Mii  a  mesenteric  gland  of  case  No.  4.  When 
killed,  at.  the  end  of  the  third  month,  there  was  a  large  caseous  mass  at 
the  point  of  inoculation;  the  neighi)oring  glands  were  large,  caseotis, 
and  calcified;  the  lungs  liad  .scattcccd  through  them  many  small  miliaiy 
no<lules,  and  there  were  a  number  of  excrescences  attached  to  the 
pulmonaiy  pleuia.  The  bronchial  and  posterior  mediastinal  glands 
Mere  enlarged,  hard,  and  contained  fresh,  caseous,  and  calcified 
nodules.  On  the  surface  of  tlio  liver  there  were  ten  snudl  pearl  nod- 
ules. Miliary  tubercles  were  scattered  through  the  liver  and  spleen, 
and  the  omentum  was  filled  with  fine,  difl'used,  red  new  growths. 

Two  10-days-old  <'alves  were  inocuhited  subcutaneously  on  the  side 
of  the  neck  with  a  suspension  nuule  from  a  mesenteric  gland  from 
ease  No.  5      Both  of  these  animals   died   within  three  weeks  from 
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secotularj-  infoolioii.  Nt'vertheU'.ss,  there  developed  a  considerable 
local  tulxTciilfwis  rich  in  ban.illi.  From  calf  No.  2  a  Dilrd  calf  whs 
inoculated  s\iI>e»itan»M)tisly  on  tlio  right  sidi>  of  the  neek.  A  large 
abscess  formed  at  the  point  of  injection,  and  the  calf,  being  in  ii 
djinfc  condition,  was  killed  at  the  end  of  about  two  months.  The 
autopsy  .sho\ve<l,  in  addition  to  the  local  Ichions,  lubfM-culosis  of  the 
adjacent  lymph  glands,  witJi  many  new  growths  on  the  costjil  and  dia- 
l)liragmatic  pleura,  and  a  few  on  the  pulniojiary  pleura.  The  lungs 
contained  a  counth'.ss  number  of  small  nodules,  in  .som<^  portions  .so 
ehise  together  that  the  air  was  practically  ahsent.  The  bronchial  and 
mediastinal  glands  wt-re  enlarged  nnd  caseous;  the  liver,  spleen,  and 
kidneys  had  miliary  tubercles  scattered  through  them.  The  intestinal 
wall  was  very  rich  in  fresh  nodules  and  small  superficial  ulcerations. 
The  mesenteric  glands  weiv  enlarged  and  t  uberoulons.  The  omentum 
was  rich  in  small  new  growths.  A  cow  about  ten  years  old  was  inocu- 
lated on  the  left  sidt^  of  the  neck  with  material  from  calf  No.  1,  and 
develoi)ed  an  abscess  at  the  puint  of  inoculation.  "When  killed,  at  the 
end  of  four  months,  in  addition  to  the  local  abseeas,  the  neighlx>ring 
glands  were  enlarged,  ca.s<:>ons,  and  calcified.  Miliary  tubercles  were 
scattered  through  the  lungs,  a  nmlule  the  size  of  a  pea  was  fouml  in  the 
posterior  mediastinal  gland,  and  a  small  number  of  miliary  tulwrcles 
in  the  liver.  The  authors  say  that  it  is  thus  seen  that  in  the  three  cases 
<d'  tuberculosis  in  children  the  Imeilli  present  were  virulent,  some  of 
them  in  the  highest  degree  forcalve.s,  an<l  it  isprobalde  that  the  <liscase 
in  children  was  caused  by  bacilli  which  came  from  cattle.  In  the  five 
cases  there  wei-e  found  bacilli  having  the  greatest  variation  in  virulence 
for  calves,  from  those  which  wei-e  entirely  avirulent  to  those  which 
were  slightJy  virulent,  virulent,  and  of  the  highest  virulence.  They 
conclude  by  stating  that  Koch  announced  that  one  could  distiugnlsh 
between  human  and  bovine  tuberculosis  by  inoculating  calves  snb- 
cutaneou.sly.  If  this  is  true,  then  Ihcy  are  of  the  opinion  that  three 
of  the  cases  just  cited  must  be  considered  as  "  Perlsueht,"  and  the  idea 
that  tuberculosis  of  cattle  is  not  virulent  for  men  is  disproved. 

Ma.x  Wolff"  reports  iuocnlatioria  from  a  case  of  primary  tuber- 
culosis of  the  iutestines  in  man  which  he  considers  fully  meets  all  the 
re«inirements  diMnanded  by  Koch  for  the  experimental  solution  of  this 
uncommoidy  iui{>ortant  question.  Two  guinea  pigs  were  inoculated 
with  diseased  spleen.  Seven  or  eight  weeks  afterwards  they  gave 
unmistakable  eviilence  of  being  tuberculous  and  were  in  conswiuence 
killed.  In  each  animal  Ixith  lungs  were  slu<l<le<l  with  nodules  of  the 
size  of  a  pin  head,  the  liver  contained  numerous  submiliary  uoilules, 
and  a  swollen,  cheesy  gland  was  located  at  the  hylus  of  this  organ. 
The  spleen  was  studded  with  nodules,  manj'of  them  e.xoeeding  the 
size  of  a  pin  head.  A  calf  was  inoculated  in  the  side  of  the  neck 
with  1-2  c.  c.  of  sterilized  water  in  which  bits  of  a  lung  and  spleen  from 
the  guinea  pig  had  l)een  macerated.     Microscopic  examination  of  this 
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material  showtni  tubercle  bacilli  to  bo  i)ro9ent  in  very  scanty  nnm- 
bers.  Eighty-three  days  after  inoculation  the  calf  was  killed.  It  had 
become  considerably  emaciated,  'llie  autopsy  revealed  verj'  severe 
changes  at  the  poiut  of  inoculation  and  characteristic  pearl  disease  in 
the  internal  organs.  Upon  the  surface  of  the  pleura  were  numerous 
peduncnlatetl  tumors  ranging  in  size  from  a  flax.seed  to  a  cherry,  and 
between  these  were  hyaline  miliary  tubercles.  The  lungs  showed 
many  grayish  tubercles,  and  the  i>erieardium  was  covered  with  them. 
The  mesentery  contained  conntless  small  tumors,  many  of  them 
pedunculated.  The  capsule  of  the  spleen  was  studded,  and  the  liver 
showed  numerous  miliary  tuliercles  in  its  pulp  and  on  its  capsule. 
Each  kidney  bore  five  or  si.x  grayish  tubercles  the  size  of  flaxseed 
upon  its  outer  surface.  The  virulence  of  the  germs  isolated  from  this 
calf  was  further  proven  by  inoculations  upon  the  guinea  pig.  The 
author  thinks  that  it  inhere  proven  that  pearl  disease  of  cattle  may 
appear  in  man. 

No<.'ard  "  states  that  cattle  are  not  refractory  to  human  tubercu- 
losis and  that  it  is  easy  to  give  the  proof  of  this.  If  they  are  inoculated 
in  the  arachnoid  cavity  with  a  few  drops  of  n  feeble  culture  of  tlie 
human  bacillus  they  succumb  in  less  tlian  a  month,  and  the  autopsy 
reveals  lesions  of  tuberculous  meningitis  absolutely  identical  to  thoso 
of  children.  A  calf  five  months  old,  inoculated  in  this  way  August  2, 
succumbed  Augiist  28.  A  portion  of  its  pia  mater,  inflltral«d  with 
tubercles,  killed  in  six  weeks  the  guinea  pig  which  received  it  in  the 
peritoneum. 

Arloing  *  reports  experiments  with  three  different  cultures  of 
bunian  origin.  One  of  these  had  been  in  his  laboratory  since  ISQG. 
It  was  capable  of  infecting  guinea  pigs  and  rabbits  by  subcutaneous 
inoculation.  Uo  inoculated  by  inti-avenons  injection  with  an  emul- 
sion of  this  culture  a  heifer,  a  young  calf,  2  sheep,  and  a  kid.  On 
autopsy  he  says  that  the  calf  and  the  sheep  presented  a  superb  erup- 
tion of  tuberculous  granulations  in  all  parts  of  the  lung,  principally 
in  the  anterior  lube.  With  the  kid  the  lesions  were  more  diffuse  and 
so  extensive  that  the  lungs  scarcely  ct^llapsed  when  removed  from  the 
thorax.  The  heifer  showed  signs  of  pleural  disease,  for  very  marked 
excrescences  were  found  on  the  bordei-s  of  the  lung  and  on  their  dia- 
phragmatic surface.  A  small  number  of  tubercles  were  found  scat- 
tered through  the  lung.  With  the  second  culture  he  inoculated  intra- 
venously a  calf,  2  .sheep,  and  a  goat.  The  autopsy  demonstrated 
the  existence  of  tuberculosis  of  the  lungs  in  all  of  these  animals. 
With  the  calf  there  were  found  a  multitude  of  small  young  tuliercles, 
and  tlie  snbpleural  granulations  slightly  raised  in  the  serous  mem- 
brane were  easily  seen.  With  the  sheep  the  lungs  had  but  little 
t«»ndcn<'y  to  collapse.  There  were  many  subpleural  granulations  and 
small  tubercles  throughout  the  parenchyma.  With  the  goat  the 
lesions  recalled  those  found  with  the  sheep,  but  were  less  confluent. 
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With  an  eiuulsiou  of  tho  third  culture  ho  inoculated  a  youiig  bull, 
2  sheep,  and  a  goat,  bj'  inf  ravenous  inject  iun.  The  bull  died  at  the 
end  of  32  days.  It  was  cousideiiihly  einaeiiileit,  having  los^t  :'io  kilo- 
grams. The  anterior  and  median  lobes  of  tlie  two  lungs  were  studded 
with  tubercles  of  various  sizes,  Ihe  largest  being  the  size  of  a  millet 
seed.  TIio  bronchial  and  esopluigeal  glands  were  enormous,  weigh- 
ing 400  grams.  In  the  kings  nf  the  sheep  there  were  perceived  by  the 
touch  an  enormous  number  of  suiall  subpleural  tulxjrcles.  On  sec- 
tion thei"e  were  also  seen  many  tuberculous  granulations  in  the  depth 
of  the  parenchyma.  Willi  the  goat  the  lesions  wcr<'  similar  to  those 
found  in  tho  sheep,  exce^jt  the  granulations  were  smaller. 

Bohring"  reports  an  experiment  in  which  human  sputum  wiu? 
injected  into  a  guinea  pig  and  a  cullufc  from  IJiis  ariimars  spleen 
was  used  for  iiioculating  a  goat.  An  emulsion  of  the  spleen  of  the 
goat  was  pas.sed  through  a  series  of  guinea  pigs,  and  a  culture 
obtained  from  the  spleen  of  the  third  guinea  pig  was  inocnlat<'<l  into 
a  calf  by  intra vi'iious  injection.  Tlie  calf  died  after  four  weeks, 
directly  from  the  tubercidosis  thus  produced.  At  the  autopsy  the 
lungs  were  found  in  the  r<'d  stage  of  hcpati/.atifm.  From  these  organs 
tubercle  bacilli  were  i'cc<)vei'ed  in  large  nuiuljers.  A  fairly  numerous 
collection  of  subpleural  noilules  were  present,  which  were  yellowish 
in  color  and  had  reached  in  some  instances  the  size  of  jieas.  Tul>ercle 
bacilli  were  recovered  readily  from  these  nodules.  The  bronchial 
gl.'inds  were  swollen  ami  tubercle  bacilli  were  proven  present  within 
them.  The  liver  contained  fattv  infiltrations,  and  the  spleen  was 
darkened,  but  scarcely  enlarged.  Tulwrcle  bacilli  were  recovered 
from  it,  but  were  not  muin-rous.  The  pronnunceil  malignity  of  the 
virus  in  this  iustaiiee  is  worthy  of  pjirtieular  notice,  because  it  cou- 
cerns  bacilli  derived  fntm  human  sputum,  although  they  had  beou 
passed  tlifough  lite  gojit.  A  cow  was  also  iiioi-iilated  with  a  tubercu- 
losis cuUnre  of  Inimari  origin  after  a  single  pa.ssage  through  a  guinea 
pig.  The  inoculation  was  made  intraocularly  ou  November  26,  1901. 
On  January  14,  J!t(iJ,  the  affected  eye  was  enucleated  and  a  pure  cul- 
ture was  obtained  from  it  after  one  pivssage  through  a  guinea  pig. 
The  cow  did  not  die  at  once  as  a  result  of  the  inoculation,  but  has 
been  gradually  losing  ground  and  was,  at  the  time  the  report  was 
made,  in  a  condition  of  chronic  disease  so  serious  that  the  final  out- 
come could  not  Ije  f(U-elold. 

Dean  and  Todd,"  who  have  recently  carried  out  certain  exi>eri- 
menls  to  a.scertain  whether  the  tubercle  bacillus  of  human  origin 
uiKlcrgoes  any  marked  change  in  virulence  for  the  bovine  species  by 
pa.ssago  through  certain  other  animals,  say  that  "the  experiments 
show  that  tho  human  tubercle  bacillus  is  by  no  means  innocuous  to 
the  calf,  as  the  control  animal  injected  directly  with  sputum  con- 
tracted an  extensive  glandular  tuberculosis;"  also,  "as  mentioned 
above,  witli  reference  to  the  infection  of  the  pig,  au  important  result 
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was  obtuined,  as  the  experiments  conclusively  prove  that  Ibis  aiiinial 
is  capable  of  contracting  a  rapidly  fatal  general  tiiberculo.siH  as  tbe 
resiiUi  of  inoculation  with  tbe  tubercle  Ijacilhisof  human  origin." 

These  investigations  are  now  sufTicicntly  numerous  and  sufficiently 
harmonious  in  their  results  to  establish  the  following  conclusions: 

1.  The  bacillus  tuberculosis  found  in  hunuin  tuberculosis  diflers 
greatly  in  its  pathogenic  jiowers  tin  obtained  from  differenl  cases. 

2.  Two  types  of  tubercle  bacilli  may  be  obtained  from  man,  namely, 
one  which  is  somewhat  diflBcnlt  to  cultivate,  which  grows  slowl}',  and 
the  liacilli  of  which  are  short,  stubby,  and  free  from  Ijeading — the  so- 
called  bovine  type;  and  a  secoud,  which  is  quite  easily  cultivated, 
grows  rapidly,  is  longer,  thinner,  and  inclined  to  show  beaded  and 
curved  forms — the  so-called  hunian  type. 

3.  Virulent  cultures  maybe  obtained  from  both  of  these  tji)es,  which, 
when  inoculated  according  to  the  methods  used  by  Koch  and  upon  the 
species  of  animals  specified  by  him,  produce  progressive  and  fatal 
tuberculosis, 

i.  The  contention  that  human  tuberculosis  can  not  be  transmitted 
to  asses,  sheep,  goats,  swine,  and  especially  to  caltle,  has  been  com- 
pletely disproved. 

5.  Koch's  failure  to  produce  tuberculosis  in  llie  animals  named  with 
bacilli  from  liunian  sources  was  probably  due  to  the  use  of  bacilli  of 
low  pathogenic  power. 

THE    TRANSMISSION    OF   BOVINE   TUBERCULOSIS   TO    MAX. 


Some  interesting  observations  have  also  been  made  during  the  year 
with  reference  to  the  transmission  of  bovine  tuberculosis  to  man. 
Krausc  reports  the  case  of  a  laborer  who  was  brought  to  the  clinic  in 
order  to  ascertain  wln'ther  the  trouble  in  his  right  arm  was  due  to 
infection,  and,  if  so,  of  how  long  standing.  The  man  stated  that  he 
was  a  butcher  whose  duty  it  was  to  remove  the  diseased  parts  of  cattle 
kille<l  for  food.  Three  years  previously  he  ran  a  splinter  of  wood 
from  a  table  into  his  right  Ihumli,  and  immediately  afterwards  tcnioved 
the  hide  from  a  sick  cow.  Soon  his  arm  swelled  and  pained  him; 
latfir  it  was  covered  with  discharging  ulcers  of  various  sizes.  Inci- 
sions were  made  in  the  arm,  but  withtiut  causing  complete  healing; 
afterwards  larger  incisions  wore  made,  which  were  successful.  Pieces 
of  gland  and  skin  from  the  arm  proved  on  examination  to  be  tuber- 
culous. According  to  the  man's  statement,  he  is  of  a  healthy  family, 
•iO  years  old,  and  had  not  previtnisly  suff"ered  from  disease.  The  lungs 
were  sound,  as  were  all  the  other  internal  organs,  and  his  mind  was 
clear.  The  reporter  thinks  there  is  no  doubt  whatever  that  this  was 
a  case  of  inoculation  tuberculosis  tracealjle  directly  to  the  spliuter 
wound  on  the  thumb. 

Uavcuel  ■'•'  rejwrted,  in  his  addi-ess  at  the  British  Congress  on  Tuber- 
culosis, the  case  of  his  assistant,  who  was  inoculated  with  bovii 
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tuberciiloeis,  and  from  whose  tissues  bat-illi  were  reeovere<l  afler  58 
days  which  rotaiiiwl  the  activity  of  the  original  bovine  virus. 

(Jnit^?  rect'ntly  Sprouok  and  Hoof n.igel '"'  rccorde*!  the  following 
case:  In  May,  190(»,  a  veterinarian  a«<;idenlally  wonndetl  with  a  knife 
the  finjirer  of  a  butcher  who  was  assisting  him  in  inspecting  the  t  ulx-rcu- 
lous  organs  of  a  cow.  The  wound  healed  promptly,  but  was  followed 
in  a  few  days  by  tumefaction  and  the  formation  of  cracks  in  the  skin. 
The  skin  of  the  finger  beeanie  thickened  and  blue  in  color  and  the  cracks 
covered  with  little  scalw.  In  February,  Professor  Nareth  extirpated 
the  alTccted  portion  of  the  skin,  together  with  the  tumefied  cubital 
ganglia.  The  tuberculous  natun>  of  the  cutaneous  lesions,  as  well  as 
that  of  the  hypcrtrophied  ganglia,  was  easily  recognized  both  by 
microscopic  examination  and  by  the  inoculation  of  guinea  pigs.  A 
calf  previously  tested  with  tuberculin  was  placed  in  a  newly 
constructed  stable,  in  which  no  animal  had  been  kept,  and  inoculated 
with  an  emulsion  made  from  the  spleen  of  one  of  these  guinea  pigs. 
Five  days  after  the  inoculation  a  swelling  was  noticed,  and  in  a  few 
days  the  superficial  cervical  ganglia  were  visibly  tumefied.  The 
animal  soon  exhibited  constitutional  symptoms,  remained  lying  down 
most  of  the  lime,  and  drank  excessively.  The  ."^welling  increased 
rapidly  and  the  animal  was  slaughtei-ed  57  days  after  the  inocula- 
tion. At  the  autopsy  there  was  found  at  the  point  of  inoculation  on 
the  right  side  of  the  ni-ck  a  tuberculous  granuloma  the  size  of  a 
fist  inclosing  ut  its  center  a  large  cavity  filled  with  a  soft,  cheesy 
mass.  The  neighboring  superficial  ganglia  were  found  granuloma- 
touH,  hypertrophied,  and  hard.  The  pleura  and  the  visceral  folds 
presented  numerous  tulwrcles,  varying  in  diameter  from  1  to  6  mui. 
The  tissue  of  the  lungs  was  also  the  .seat  of  numerous  tubercles  of 
similar  size,  each  showing  an  inflammatory  areola.  The  bronchial 
and  mediastinal  glands  were  hypertrophied,  and  on  section  showed 
caseous,  uoucalcifled  conteuts.  Similar  conditions  were  found  in  the 
organs  generally  throughout  the  body.  Microscopic  examination 
demonstrated  that  the  tuberculous  foei  contained  abundant  giant 
cells  and  numerous  tubercle  bacilli.  Finally,  ~  guinea  pigs  which 
had  been  inoculated  with  materlnl  from  the  hypertrophic*!  cervicial 
ganglia — 1  in  the  p<.Titoneum  and  the  other  1>eneath  the  skin — died 
of  tul>ercul<>6is.  The  bacilli  had  coiis«M4uently  retained  their  virulence 
for  a  period  of  twenty  months,  during  which  they  lived  in  human  tis- 
sues. These  observations,  according  to  the  authors,  leave  no  doubt 
as  to  tiie  possibility  of  the  iufectiou  of  man  with  bovine  tuberculosis, 
and  they  hold  that  cases  of  contagion  from  the  u.se  of  milk,  butter, 
and  meat  of  tul)erculous  cattle  are  not  si»  rare  as  Koch  and  Baum- 
garten  maintain. 

Lnssar^'  was  impelled  by  Koch's  statements  to  examine  closely  the 
records  of  his  patients  during  the  past  decade  to  «letermine  how 
many  of  those  that  were  suffering  from  verrucoee  luberculoais  of  th* 
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skin  of  the  hands  could  have  bweu  infected  by  means  of  injuries 
received  in  handling  tuberculou-s  nieul'S.  He  fiiund  \M  cases  of  tuber- 
culosis following  wounds  in  108, OCX)  paliouts,  but  only  4  of  this  number 
■were  butchers.  He  later  questioned  and  examined  3G5  men  who  wero 
employe<l  in  abattoirs,  and  found  7  suffering'  from  inoculated  luber- 
eulosis,  while  •'?  others  must  Ije  considered  as  possilily  alTocted.  This 
shows  2  to  3  cases  to  eaob  100  men  employed  in  the  ubul  toirs,  and 
only  one-third  of  1  per  1,000  among  persons  otherwise  employed. 

Hills  ^"  reports  a  case  of  a  miller's  family  in  good  circiimstanees 
near  Mandei-schied,  composed  of  the  miller,  his  wife,  five  sons,  and  two 
daughters,  all  herculean  in  stature  and  boastful  of  strength  and  liealtb. 
f'oiiKUiiiption  hud  never  occurred  in  the  families  of  either  of  the  par- 
ents. The  mother  became  affected  with  pulmonary  catarrh,  wliich 
aroused  a  suspicion  of  (iilx^rculoais,  but  after  a  few  month.s  she  was 
again  healthy.  During  the  following  year  the  13-year-okl  daughter 
became  ill  of  i)ulmonary  tuberculosis  and  died.  The  same  year  an 
18-yoar-old  son  died,  and  the  following  year  a  23-yoar-old  son.  Two 
years  after  lier  first  illness  the  mother  sickened  and  died ;  then  followed 
the  death  of  a  l>')-year-old  daughter,  then  the  father,  and  linally  the 
third  son,  all  of  pulmonary  tuberculosis.  For  one  of  the  two  remain- 
ing sons  a  tuberculous  abscess  of  the  finger  was  treated,  which  healed. 
The.se  two  men  arc  still  living.  Iliils  thinks  that  the  view  of  contagion 
from  the  sick  members  of  the  family  can  not  be  held,  since  there  was 
practically  no  contact.  The.se  cases  appeared  subsequently  to  the  intro- 
duction by  the  miller  of  a  herd  of  .Simiuenthal  cattle  on  his  farm.  These 
cattle  were  all  pract  ieally  infect  ed  with  tuberculosis,  and  it  was  scarcely 
possible  to  dispose  of  the  meat  ou  account  of  its  infected  condition. 
3Iany  of  the  carca.sses  were  returned  on  account  of  bi'ing  tuberculous, 
so  that  later  ho  was  compeUed  to  sell  the  cattle  without  a  guaranty  as 
to  their  condition. 

Considering  these  facts,  in  connection  with  those  of  similar  bearing 
previously  reported,  it  may  be  said  that  the  transmission  of  bovine 
tuberculosis  to  man  is  fairly  well  established.  The  apparent  inocula- 
tion of  a  human  subject  with  bovine  tubercular  material,  the  develop- 
ment of  a  tul>ercular  iiroccss  at  the  point  of  inoculation,  the  isolation 
from  the  human  ti-ssues  months  afterwards  of  a  tubercle  ba('illus  hav- 
ing the  characteristics  of  the  bovine  bacillus,  constitute  a  chaiii  of 
evidence  that  is  conclusive. 
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Holler  ■''  has  made  an  investigation  as  to  the  comparative  fre- 
quency of  primary  intestinal  tuberculosis,  lie  says  that  it  is  well 
known  that  tulK-rculoais  fre<iueiitly  appears  after  diphtheria,  and  he 
therefore  investigated  to  determine  first  how  often  tuberculosis  was 
present  before  the  attack  of  diphtlieria,  and,  second,  how  often  the 
primary  lesions  wei"o  located  in  the  intestine. 
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Sections  were  made  from  714  vietiinsdf  diphtheria,  and  nmung  these 
140,  or  10. G  per  cuiit,  vi\'ve  fouiul  In  havo  an  associatcil  nfToction  of 
tiilMTcuIosis  in  various  origans. 

■2,  or    1.43  per  cent,  showed  primary  intestinal  tubeixnilosis. 
S,  or    5.7    per   cent,    .showed    primary   intestinal    aiul    mesenteric 
gland  tubereulosis. 
33,  or  23.5    per  cent,  showed  primary  meseiiteriir  ffland  tuberculosis. 


43,  or  30.7    per  cent,  of  all  the  tuberculosis  cases. 


I 


43,  or    6       per  cent,  of  all  the  diphtheria  cases.  _ 

10,  or    7.1     percent,  ha<l  ine.sentprii-  jjland  tiilierculosis,  with  affec- 
tion of  other  abiloniinal  orjjan.s. 

53,  or  37.8    per  cent,  of  all  Inlterculosia  cases. 
63,  or    7.4    jter  cent,  of  all  diphtheria  cases. 

In  addition  to  these,  there  were  six  other  ca.ses  affected  with  tuber- 
culosis (if  the  intestines  or  of  the  mesenteric  jrlands,  together  with  a 
tubrrcnlar  aflectiou  of  the  lungs. 

With  30.7  per  cent  of  so  many  tuberculosis  ca-ses  sliowing  primary 
lesions  in  the  intestines  or  mesenteric  (glands,  the  arjriiment  aijainst 
infection  by  ingestion  of  tuberculous  food  which  was  raised  by  Koch 
and  ba.seil  upon  trermau  statistics  appeai-s  to  l>e  greatly  w«'akene<l. 

(tottsteiu,°^  in  a  recent  stati-stical  study  relative  to  the  etiolog;^  of 
tuberculosis,  eoncludes  that  among  I'hildi'en  in  Berlin  (he  mortality 
of  those  at  the  breast  is  btit  slightly  more  than  half  as  nmch  from 
tuberculosis  as  among  those  otherwise  nourished,  the  pro[)ortion,  as 
he  finds  it,  being  as  0  to  10.  lie  also  finds,  in  stiulying  the  stjitistics  of 
-'■i  large  cities  and  university  cities,  where  the  returns  are  esix'cially 
reliable,  that  whereas  there  has  bi'uii  a  reduction  of  tlie  mortality  at 
all  ages  from  tubert-ulosis,  this  reduction  luis  been  distinctly  less  in 
children  under  l.i  years  of  age  than  in  persons  over  that  age.  From 
this  he  concludes  that  "the  thought  is  not  t<j  be  set  aside  that  in  the 
etiolog3-of  tuberculosis  in  children  and  in  grown  people  very  important 
differences  must  occur.  There  must  be  assumed  for  the  infection  of 
children  another  source  than  for  that  of  grown  people,  and  it  certainly 
is  natural  to  conclude  from  the  differcnce  established  statistically  that 
the  source  of  children's  tuberculosis  is  to  be  sought,  partly  in  nourish- 
nii-nt  with  milk  conlaiiiiug  tulKjrcle  bacilli,  while  thi-  decrease  since 
1894  is  to  Iw  traced  back  to  the  better  general  and  individual  prophj'- 
laxis  in  the  care  of  milk." 

An  examination  of  the  vital  statistics  of  Massachusetts  and  Michi- 
gan, the  only  States  from  which  .sufficicntlj'  complete  records  were 
i-eceived,  indicates  a  tendency  of  the  same  nature  in  the  development 
of  tulicrcnlosis  in  the  United  .States.  In  The  Vital  Statistics  of  Mas- 
sachusetts, 1  .'^.5.3-189.'),  the  two  yeare  1850-1857  are  contra.sted  with  the 
two  years  18'.)4-1895.     In  the  two  years  first  meutioued,  for  the  period 
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iiuder  5  yenrs  of  age,  there  wei-e  4fJ.3  ileatlis  from  puliiiuiiar.v  phthisis 
to  I, (MX)  deaths  from  all  cuuses.  In  the  two  years  lust  mentioneil 
there  wpre  but  15.0  deaths  from  indniotinry  phthisis  to  1,000  ileal hs 
from  all  causes,  or  one-third  as  many.  This  is  a  very  gratifying 
reduction  in  the^jhthisis  death  rate.  Let  us  see,  now,  how  it  is  with 
othej'  forms  of  tuberculosis.  In  the  two  years  first  uu^ntioned  there 
were  in  the  same  aj;e  class  70.7  deaths  from  otfier  forms  of  tubercu- 
losis to  each  1,000  deaths  from  all  causes;  and  in  the  two  years  last, 
mentioned  there  were  f»0.2  deaths  from  other  forms  of  tuberculosis  to 
each  1,000  di'aths  from  all  causes.  That  is,  in  this  forty  years  there 
appears  to  have  been  lui  increase  of  3ti  percent  in  the  forms  of  tuher- 
culosis  otlier  than  phthisis  in  the  class  under  five  yeai-s  of  age,  while 
there  was  a  reduction  in  the  mortality  of  phthisis  at  all  ages  of  about 
■4-0  per  cent.  Tlu?  vital  statistics  of  Michigan  show  that  in  that.  State 
during  the  years  1870  to  1884,  inclusive,  taking  the  class  under  5  j-ears 
of  age,  lliere  were  for  each  li>0  deaths  from  consumption  81.8  deaths 
from  other  foi-ms  of  tnberculiKsis;  during  the  years  lys.j  to  1897,  inclu- 
sive, there  were  lOi.li  deaths  from  other  forms  of  tuberculosis  to  each 
100  from  consumption,  while  daring  the  three  years  1808  to  I'JOO, 
inclusive,  there'were  2(i;i.3  deaths  from  other  forms  of  tuberculosis  to 
each  100  from  consfniiplion.  Why  this  tremendous  increase  in  mor- 
tality from  other  forms  of  tiilierculosis  as  compared  with  consuuip- 
tion  at  wliat  lias  well  becTi  called  the  milk-drinking  age  of  life? 

..Another  important  quest  ion  whicli  was  discussed  by  your  committee 
in  its  last  report  has  reference  to  the  possibility  ami  frequency  of 
tubercular  infection  through  contaminated  food  when  the  primary 
lesions  are  el.sewhere  than  in  the  alnlominal  cavity.  The  freiiueney 
with  which  infection  may  occur  through  the  walls  of  the  upper  air 
passages,  and  particularly  those  of  the  uaso-pharynx  arMl  pharynx, 
was  shown.  From  recent.  <'xperiinents  it  appears  that  there  is  very 
likelyaiHither  channel  by  which  such  iitfeclion  may  readily  occur.  It 
is  a  common  observation  that  tulx'relc  bacilli  may  penetiiite  the  intes- 
tine and  jiroduce  tubercles  in  the  mesenteric  glands  without  causing 
any  lesions  at  thi'  point  where  they  pass  through  the  intestinal  wall. 
It  has  been  frequently  held,  however,  that  they  could  not  enter  the 
thoracic  duct  and  the  blood  vessels  without  lir.st  passing  through  and 
being  arrested  by  a  lymphatic  gland. 

Dobriiklonski'-' in  b'^IiO  conducted  some  iiivestigatious  from  which 
h«  concluded  that  tuberculosis  nuiy  certainij-  affect  the  organism  by 
the  digestive  tract.  For  this  infection  to  occur  it  is  not  necessary 
that  there  shouUlexista  h.'siouof  the  intestinal  wall,  an  epithelial  des- 
•iuamation,  nor  any  local  niodilieal ion  whatever,  nur  an  interior 
inllammatory  process.  The  tubercular  virus  (bacilli  as  well  as  spores) 
amy  easily  traverse  the  completely  normal  <'pithellal  lining  of  the 
intestine.  The  tubercle  bacilli  as  well  as  their  spores,  unless  they 
remain  a  long  time  in  cont*ict  with  the  intestinal  wall,  are  not  capable 


»48 


BCKEAU  OF  ANIMAL  INDCSTRY. 


I 


of  cansing  in  flam  mafory  processes  in  this  wall,  nor  modifications  of 
the  opilheliiil  ooat. 

Ill  1S05,  Desoubry  anrt  Porcher  *'  made  investigations  with  dogs 
to  learn  if  microtias  of  various  kinds  may  pass  throijgh  the  intestinal 
wall  and  enter  the  thorafic  duet.  They  took  chyle  <>ireetly  from  the 
cist«rn  of  Pecquet,  and  also  blood  from  the  portal  vein.  In  both  oasoH 
they  demonstrated  the  presence  of  bacteria.  The  .species  w<Te  not 
determined,  but  Ihey  oKserveil  coc<'i,  Iwicteria,  and  l).veilli.  They  say, 
in  conclusion,  it  seems  to  follow  from  their  experiments  that  microbes 
may  follow  the  lumen  of  the  chyle  vessels.  Kvery  time  that  the  ani- 
mal received  either  fat  or  milk  they  constantly  found  bacterial  species 
in  the  chyle.  They  ask,  may  wo  not  infer  from  this  that  the  mici"ol>e8 
pjiss  int4>  the  chyle  vesHols  by  means  of  the  globules  of  fat? 

Quite  recently  Nicolas  and  Descos"  have  exjxM-i  men  led  in  asimilitr 
manner  after  feeding  tubercle  bacilli  to  dogs.  These  investigators 
fed  a  soup  compos<.'d  of  from  1  to  l.\  lit^i-s  of  milk,  Mcconling  to  the 
size  of  the  animal,  from  80  to  ino  grams  of  fat,  and  about  1(X)  grams 
of  bread  to  dogs  which  ha<l  fast.e<i  21  to  36  hours.  Tlio  animals  were 
killed  from  3  to  3A^  hours  later.  The  chyle  for  examination  was  taken 
from  the  cistern  of  Pecquet  or  the  thoracic  duet.  After  ea^Oi  experi- 
ment a  coniplete  autopsy  was  made  to  assure  the  authors  that  the 
animal  did  not  possess  any  tuberculous  lesion  and  tlmt  the  inti-stine 
was  perfectly  normal.  The  presence  of  tubercle  bacilli  was  demon- 
strated by  the  colomtion  of  the  microscopi<'  preparations  and  by  the 
inoculation  of  guinea  pigs.  Positive  results  were  ob1.ained  by  lK)th 
methods.  The  authors  conclu<le  as  follows:  The  essential  fact  brought 
out  by  these  experiments  is  that  three  hours  after  the  ingestion  of 
tubercle  bacilli  the  chyle  and  the  lymph  of  t  lie  thoracic  duct  may  con- 
tain bacilli  and  even  virtilent  bacilli  in  a  sufficient  nnmber  to  cause 
tuberculosis  in  tlie  guinea  pig.  They  think  it  quite  interesting  t<j 
know  that  this  may  (x-cur  under  conditions  which  approach  (juite 
closely  those  of  a  child  fed  with  tuberculous  milk. 

To  recapitulate,  recent  investigations  .show  that — 

(1)  While  the  bacilli  of  human  tuberculosis  are  often  of  feeble  viru- 
lence for  cattle,  there  is  a  considerable  pi-opoition  of  cases  in  which 
these  bacilli  are  virulent  for  cattle  as  well  as  otlier  animals. 

(2)  Bacilli  of  both  the  Ixjvine  type  and  the  human  typo  have  been 
obtained  from  cases  of  htiman  tul>erculosis. 

(•>)  Bovine  bacilli  introduced  into  the  human  tissues  bj'  accid«>ntal 
inoculation  have  lived,  multiplied,  and  producc<l  disease  at  the  point 
of  inoculation,  and  have  been  recovered  after  a  considerable  time 
with  their  vitality  and  virulence  unimpaired. 

(4)  Various  stati.stical  studies  indicate  that  a  considerable  pro- 
portion of  the  cases  of  human  tuberculosis,  and  particularly  with 
children,  originate  tlnousjli  the  ingestion  of  the  bacilli  with  contanu- 
nated  food. 
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It  appears  to  your  comniitt<'o,  therofore,  tliat  tlio  eonchifiions  of 
Koch,  anuonnc^od  at  the  British  Conjrrcss  on  Tuberculosis,  to  the 
effect  that  hovino  and  human  tulK>rculosis  are  differeut,  that  human 
ttiberculosis  can  not  be  conveyed  to  cattle,  and  that  man  is  insuscep- 
tible to  bovine  tuberculosis  are  disjiroved  and  should  no  longer  havo 
weight  with  sanitarians.  The  evidence  brought  forward  indicates 
that  greater  care  should  be  exercised  to  prevent  human  infection  with 
bovine  tuberculosis,  and  particularlj-  to  guard  children  from  tuber- 
culous milk. 

KABIES. 

Rabies  is  an  extremely  dangerous  diKoase,  which  continues  to  exist 
in  many  jjarts  of  the  country  without  any  very  vigorous  or  systematic 
efforts  being  made  to  repress  it.  In  the  past,  doubts  have  been  rai.sed 
by  some  pathologists  as  to  the  specific  nature  of  rabies  and  particularly 
as  to  the  transmission  of  this  disease  from  dog  to  man.  Inocuhitiou 
experiments  have,  however,  settled  this  question  beyond  any  reason- 
able controversy,  and  it  is  time  for  progressive  sanitarians  to  accept 
this  fact  and  to  turn  their  attention  to  measxires  of  preventiou.  The 
one  metho«l  of  controlling  this  disease  which  the  experience  of  the 
world  lias  shov^^l  to  be  most  cfHcacions — namely,  the  muzzling  of  dogs 
in  the  infected  district — can  not  usually  be  enforced  in  this  country, 
because  of  the  ignorance  of  our  people  concerning  the  disease  and  the 
popular  prejudice  against  any  measure  which  ai)pears  to  cause  the 
least  discomfort  to  these  animals.  In  considering  Ihis  matter,  it 
appears  that  the  medical  profession  has  contributed  somewhat  to  the 
popular  errors  concerning  this  disease,  by  uncertainty  within  its  own 
ranks  and  bj'  failing  to  take  as  decided  a  stand  Jis  it  should  upon  a 
question  of  such  great  importance.  This  being  the  case,  it  is  all  the 
more  necessary  that  the  profession  should  now  accept  unreservedly 
the  facts  brouglitout  by  scientific  investigation,  and  (each  the  public 
that  there  is  sucli  a  disease  as  rabies,  that  it  is  a  common  disease,  that 
it  is  communicable  from  dog  to  man,  and  that  the  muzzling  of  dogs 
is  the  only  efficient  method  of  eradicating  it. 

Koch's  reference  to  this  disease  in  his  address  before  the  British 
Congi-esson  Tuberculosis  has  apparently  been  lost  sight  of  because  of 
the  many  other  questions  which  he  discussed  that  were  more  closely 
connected  with  the  object  for  which  the  congress  was  called.  His 
remarks  with  reference  to  hydrophobia,  however,  lereely  expressed 
the  experience  of  Germany  and  are  worthy  to  be  remembered  by  every 
health  officer  and  by  every  physician  who  desires  to  hold  and  to  teach 
correct  views.     Koch  says: 

Hydrophobia,  ton,  is  not  void  of  iiutti'nction  f<:ir  ufi,  Against  this  djsea8e  the 
BO-called  protectiv«  inoculation  iiroi)er  has  proved  eminently  eflfeclnve  am  a  raetma 
of  prvveutiug  the  uuthrenk  of  tlie  disteaso  in  persons  already  infected,  but,  of 
oonrae,  such  a  measure  can  do  nothing  to  prevent  infection  itself.    The  only  real 
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way  of  combating  this  peBtilencc  is  liy  oompiilHor)-  mnzzling.  In  tliis  matter  also 
we  have  had  the  most  witiafactory  i>xiierieni'e  in  Gfrmauy.  but  have  at  the  saute 
time  seen  that  the  total  extermination  of  the  pestilence  can  lie  achieved  only  by 
international  nieamires,  becanse  hydrophobia,  which  can  be  very  eanily  and  rajiidly 
suppreHsed.  ie  always  intnxlnced  a^ain  year  after  year  from  the  neighboring 
countrieH. 

The  Statf  buiinl  of  licallli  of  Miiitiasata  had  knowledge  of  85  c»S08 
of  rabies  in  that  State  in  1901,  naiiifly.  10  dogs,  70  cattle,  4  hogs,  and 
1  liorse.  In  l'JO-2,  to  Xovpinhor  1,  llirrc  were  n^corded  in  that  State  73 
cases  of  rabies  in  aTiinmln,  namely,  1'.)  dogs.  Hi  cattle,  117  hogs,  and  1 
horse.  DnrinK  the  latter  period  4  pcoido  were  known  to  have  lx»en 
bitti-n  by  rabid  aniniiiLs  and  one  di^ath  resulted.  This,  however,  by  no 
means  represents  tlie  total  number  of  eases  of  rabies  in  the  Sl-ate  dur- 
ing the  period  referre<l  to,  l>ul  mily  those  whieli  happened  to  come  to 
the  attention  of  flio  botird. 

Tile  IJuiiriu  of  Animal  Industry,  during  the  fiscal  year  ended  June 
30,  1!J03,  made  a  positive  diagnosis  in  25  eases  of  rabies  occurring  in 
th<i  Distriet  of  Columbia  or  in  the  immediate  vicinity.  One  of  the.se 
was  an  unfortunate  woman  who  was  bitten  by  a  dog,  but  who  did  not 
know  that  the  dog  was  rabid  and  cnn.sequently  did  not  take  the 
Pasteur  treatment.  Nineteen  cases  were  diagnose<l  in  dogs,  3  in  cows, 
1  in  a  hog,  and  1  in  a  horse.  Tiicre  are  no  measures  enforced  at  the 
national  caiiital  for  the  sujipreasion  of  this  disease. 

GLANDERS  AXD   ANTHRAX. 


There  are  some  other  diseases  of  animals  communicable  to  man, 
which  unfortunately  iMv  far  loo  prevalent.  One  of  these  is  glanders. 
This  disease  is  widely  distributed,  and  measures  for  its  control  are 
either  insufficient  or  entirely  lacking,  according  to  locality.  A  con- 
siderable number  i>f  hunnin  lives  are  lost  every  year  by  infection  wit li 
the  glanders  baeillus.  IJracken  reports  that  three  cjises  have  been 
reported  from  the  laboratory  of  the  Minnesota  State  board  of  hetilth 
during  the  past  six  months.  Case  1  was  infeet<?d  directly  from  a 
glamlnred  hor.se.  Case  i,  a  brother  of  the  first -mentioned  ease,  was 
infected  in  caring  for  his  brother.  Both  of  those  patients  died.  Case 
3  was  infeet-ed  in  making  an  autopsy  of  a  guinea  pig  inoeulated  from 
case  2.  Infection  apparently  occurred  tlirougli  a  slight  out  on  the 
finger.  The  first  symptoms  were  suggestive  of  typhoid  fever,  'but 
later  three  superlicial  and  localized  lesions  developed,  as  did  also  a 
fourtii  point  of  localization  still  later.  These  wero  treated  surgieally 
and  the  patient  is  apparently  progressing  favorably.  This  series  of 
eas<'s  illustrates  the  danger,  not  only  to  tho.se  who  care  for  glandered 
hor.ses,  but  also  to  those  who  care  for  human  pjitients,  and  even  to 
the  laboratory  workers  who  make  the  inoculation  tests.  It  appears 
certain  that  there  must  bo  numerous  cases  of  glanders  in  man  which 


r 

4 


NINETEENTH   ANNUAL   REPORT. 


SSI 


I 


are  never  properly  diagnosed,  and  which  fonseq^uently  do  not  appear 
as  such  in  the  vital  statistics. 

<  >utbrt'aks  of  anthrax  appear  to  be  becoming  more- frequent  and  new 
eenteiTs  of  the  disease  are  from  time  to  time  n«ported.  The  Middle, 
Western,  and  Nnrthweslern  States,  while  not  so  severely  infected  us 
the  Lower  Mississippi  Valley,  often  report  the  pla^rue  souietinies  in 
animals,  sometimes  in  men.  The  lonsr  period  that  this  infection  may 
remain  active  in  certain  soils  makes  an  outbreak  in  any  locality  a  very 
serious  matter,  since  it  is  never  known  when  or  how  often  the  disease 
may  reappear. 

There  should  be  great  care  in  handling  the  carcasses  of  animals 
afleeted  with  either  glanders  or  anthrax.  All  contamiimted  soil 
should  be  scraped  up  and  i)iiriecl  with  the  carcasses,  the  whole  being 
well  coverc<l  with  (juicklimo  before  tlie  earth  is  filled  in  over  them. 
Autopsies  should  bo  made  wilii  the  greatest  care  to  guard  against 
infection,  and  the  owners  of  alTected  animals  should  have  tlu'  (l;iii- 
gei'ons  nature  of  these  diseases  fully  explaitied  to  them.  Health  oJli- 
cerH  can  do  much  to  ediicate  the  public  in  these  matters,  and  should 
seize  upon  the  opportunity  presented  by  an  outbreak  of  disease  to 
disseminate  information  while  public  interest  is  aroused. 
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TAKOSIS,  A  COMACSIOrS  DISJUSE  OF  GOATS. 

A  Preliminary  Report  nii  its  Nature,  Canse,  and  I'rereution. 

By  John  B.  Mohler  V.  M.  D., 
Chief  of  Pathologictil  Division,  Bureau  of  Animal  Industry, 
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Hexrv  J.  Washburn.  D.  V.  S., 

Acting  Antiatant  Chief  of  Pathological  Difwion,  Bureau  of  Animat  ludit^try. 

PltELlMINARY  REMARKS. 

It  will  surprise  niauy  readers  to  learu  that  there  exists  a  disease  of 
Hiiy  kiinl  sufTiok'nlly  virulent  to  IciJl  ii  jjuivt,  As  pHpularly  ivijanled, 
this  iiriiiiiiil  lijuintM  tlif  haekyiirtis  and  alleys  in  the  suburban  districts 
of  our  cities,  wiiere  ho  pie|ja  up  various  articles  of  susteuauce  which 
would  prove  fatal  if  consumed  by  any  other  species  of  animal.  Kept 
uiidei'  those  conditions,  lie  usiuilly  presents  such  a  cheerful  and  healthy 
appearance  I  hat  ho  would  at  onco  be  pronounced  able  to  combat  sno- 
cessfully  anything  that  should  conif' his  way,  evenan  infect  ions  disease. 

While  ndiuitting  that  the  counnoii  goat  {Cnprn  liirvus)  is  suscept- 
ible to  comparatively  few  ailments,  it  will  be  shown  by  the  following 
article  that  the  Angora,  after  many  generations  of  careful  breeding 
and  selection  under  favorable  conditions,  has  developed  a  perceptible 
retrogradation  in  vitality  and  power  of  resistance  against  disease  and 
has  been  seriously  and  fatally  allected  in  many  sections  of  the  country 
by  a  di.sease  not  accredited  to  its  prototype.  During  tlie  fall  and 
winter  of  the  past  year,  reports  of  a  ehronic.  highly  fatal  contagions 
disease,  which  seemed  to  threaten,  the  Angora  goat  industry  in  cer- 
tain districts,  reached  this  Bureau  from  .several  different  States;  and, 
as  the  symptoms  and  postmoi-tem  lesions  described  in  the  letters  were 
entirely  unlike  any  of  tlioso  aciouipanying  the  known  diseases  wliieh 
affect  this  species  of  animals,  arrangements  were  made  to  secure  the 
viscera  of  an  anima!  that  had  died  aftt-r  showing  characteristic  symp- 
toms of  the  disease  in  question,  in  order  to  investigate  the  natnix', 
and,  if  possible,  the  cause  of  the  affection.  As  a  result,  the  entire 
viscera,  including  the  head  and  intestinal  canal  of  a  goat  that  suc- 
cumlted  to  the  disease,  was  received  in  good  condition  from  Pennsyl- 
vania during  December,  1001. 

The  inoculated  culture  media  atid  cover-glass  preparations  made 
from  the  heart's  bloml,  lungs,  and  spleen  showed  a  small  micrococcus 
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amiuged  in  tho  form  of  a  diplococcus,  aud  occasionally  in  tetrads  or 
slun-t  chains.  Two  other  organisms  were  obtained  from  tlie  liver  and 
tiing.s — one  a  large  si»ore-bearin^  rod  and  tlic  oilier  a  niotile,  peptoniz- 
ing bacillus;  but,  after  a  bacteriological  examination  and  inoculation 
tests,  they  were  shown  to  bo  oovious  containinatifins,  the  result  of 
postmortem  invasion.  A  sijnilar  study  of  th»!  mieroeoecns  isolated 
from  the  heart's  blood  revealeil  its  pathogenic  properties  to  mice  and 
guinea  pigs,  and  it  was  thereupon  detcrmiued  to  make  a  moi'e  extended 
investigation  of  the  disease.  Shortly  after,  one  of  the  writers  was 
enabled  to  visit  a  large  flock  of  Angora  goats,  among  which  tlie  dis- 
ease was  prevalent,  with  deaths  occurring  daily,  and  it  is  principally 
from  the  information  acquired  from  an  investigation  of  the  disease  in 
this  outbreak  that  this  article  has  been  prepared. 

NAME   OF   DISEASK. 

TnJcosis. — It  is  with  considerable  hesitation  that  a  .specitic  designa- 
tion for  tho  disease  in  question  is  suggested  at  this  time,  and  although 
generally  tho  coinage  of  names  is  to  be  avoided,  still  it  sCems  essential 
and  iireeniinentlyof  impo;  tanee  to  individnaliw  this  affect  ion  by  means 
of  a  descriptive  term.  For  this  purpose  t  he  name  Takosis  is  proposed. 
It  is  derived  from  the  Greek  t/Jwoj,  meaning  to  waste,  to  cause  to 
waste  away,  and  is  tliought  sufRciently  descriiitive  and  accurate  to 
meet  the  desired  requirements. 

HISTOKV    OF    OUTBREAK. 

On  arriving  at  the  farm  where  the  Angora  goats  were  kept,  it  was 
learned  from  the  owner  that  goats  had  been  maintaim-d  on  the  premi.ses 
for  several  years,  but  the  majority  of  the  flock  had  been  purchased  in 
Te.xas  six  weeks  before  the  outbreak.  The  disease  liad  commenced  its 
ravages  in  November,  when  the  animals  had  been  on  brush  land  in  tho 
^nountains.  Laurel  poisoning  wassuspei-ted,  as  several  goats  lta<l  ilied 
from  this  cause  during  the  previous  summer,  but  on  closer  observa- 
tion this  oijinion  was  disregarded,  not  only  on  account  of  the  different 
symptoms  manifested,  but  aLso  from  the  chronic  course  of  the  disease. 
The  general  weakness,  loss  of  flesh,  and  extronio  debility  of  the  ani- 
mals then  suggested  intestinal  parasites  as  the  cause,  and  worm  pow- 
ders were  administered  for  a  period  sufTrtcientlj- long  to  obtain  results, 
but  without  success.  It  was  then  thought  desirable  to  change  tho 
pasture,  anil  accordingly  the  goats  were  brought  down  from  the  moun- 
fains  (0  the  farm,  where  they  were  stable-fed.  The  majority  were 
place(J  on  the  gi'ound  door  of  a  large  hillside  barn  in  various-sized 
pens  to  accontniodate  tlie  several  bunches  into  which  the  animals  had 
been  graded.  Tho  remainder  were  allowed  tho  freedom  of  the  yard 
and  hillsido  and  were  stabled  on  the  barn  floor  proper  between  two 
hayuiows.  Feeding  troughs  and  mangers  had  been  erected,  and  this 
provision  was  in  every  way  satisfactory  for  the  pu.v\)o«.vi  lot  Vvvx^jN^-S^j 


4 


4 

1 


656  BUBEAU   OF   AKIHAL   INDUSTBY. 

was  designed.  The  barn,  pens,  and  yards  in  which  the  animals  were 
kept  appeared  to  be  in  good  sanitary  condition  and  well  adapted  to 
the  sheltering  of  goats.  The  feed  consisted  of  com,  oats,  and  hay  in 
ample  quantities  and  in  proper  proportion,  and  the  goats  at  all  times 
took  readily  to  this  diet,  even  up  to  the  time  of  death.  In  fact,  it  was 
a  curious  circumstance  to  observe,  on  postmortem  examination  of  a 
large  proportion  of  these  animals,  that  the  stomachs  were  filled  with 
recently  partaken  food.  And  the  goats  could  bo  seen  eating  hay 
sometimes  with  evident  relish,  at  other  times  in  a  listless  manner, 
when  their  vitality  was  so  reduced  as  to  make  standing  impossible. 
Despite  the  change  from  the  mountain  pasture,  including  an  entire 
change  of  surroundings  as  well  as  diet,  deaths  continued  with  alarm- 
ing frequency,  and  the  services  of  the  Bureau  were  solieit«d  in  com- 
bating the  affection. 

The  continuance  of  the  fatalities  after  a  complete  change  of  diet  and 
shelter,  the  regularity  of  the  course  of  the  disease,  the  apparent  simi- 
larity of  the  symptoms  in  all  the  aifocted  animals  as  well  as  the  evident 
spread  of  thef  affection  from  one  animal  to  another,  led  the  owner  to 
be  strongly  suspicious  that  he  was  dealing  with  a  contagious  disease, 
and  he  therefore  constructed  a  jjen  in  a  corner  of  the  basement  wherein 
all  the  affected  goats  were  placed.  This  proved  to  be  a  step  in  the 
right  direction,  but  the  disease  became  so  prevalent  that  an  additional 
pen  was  brought  into  service.  As  no  endeavor  had  been  made  to 
separate  tlie  latter  hospital  from  the  remaining  pens,  the  results  were 
not  so  beneficial  as  they  might  have  l)ecn  had  this  pen  been  entirely 
isolated,  us  was  tlio  original  hospital.  As  it  wa.s,  the  larger  unaffected 
does  and  bucks  were  able  to  hurdle  the  fence  and  thus  carry  the  infec- 
tious princii)lo  back  to  the  healthy  goats.  This  was  at  once  brought 
to  tlie  notice  of  the  owner,  and  .steps  wore  immediately  taken  to  keep 
the  healthy  animals  out  of  the  infected  pen  as  well  as  to  isolate  moi"e 
thoroughly  the  inclosed  goats  by  securely  boarding  up  those  quarter.s» 
This  mclliod  of  segregating  the  diseased  animals,  together  with  the 
disinfecting  measures  adopted,  probably  resulted  in  confining  the 
ravages  of  tiie  affection  to  a  niininium. 

SYMPTf)MS. 

Ti»e  disease  presents  manj-  of  the  synn)toms  usually  accompanying 
a  parasitic  invasion  and  is  characlorizod  by  great  emaciation  and  weak- 
ness, with  symptoms  of  diarrhea  and  pneumonia.  In  the  ojirly  stages 
of  th(;  affection  thoro  is  usually  little  to  indicate  that  anything  is 
seriously  amiss  with  tlie  animal.  The  first  observable  symptom jnani- 
fostod  is  the  listless  an<l  languid  apiK?arance  of  tlie  animal, evidence*! 
by  its  lagging  behind  the  fiock,aiid  is  usuallj-accomiianied  by  a  droop- 
ing of  th(»  ears  and  a  drowsy  appearance  of  tlie  eyes.  The  pulse  is 
slow  and  feeble  and  the  temperature  is  elevated  sliglitly  at  first,  but 


NINETEENTH    ANNUAL   REPORT.  357| 

becomes  subnormal  a  few  days  before  death.     Tlio  highest  t«mperaturol 
observed  in  tho  natnrai  <li.soast'  was  lOi.  1',  and  the  lowfst,  in  a  pros- 
trated animal  a  few  hours  before  death,  registered  00.7^  F.     Snuffling 
of  the  nose,  as  in  a  case  of  coi-yza,  with  occasional  coughing  is  some- 
times in  evidence. 

As  the  disease  advances  the  animal  niovos  about  in  a  desultoryj 
manner,  with  back  arched,  neck  drawn  down  toward  the  sternum,  and^ 
with  a  staggering  gait.    Ruminat  ion  is  seldom  impaired.    The  api)etite, 
while  not  so  vigorous,   is  still  present,  though   cai)ricious,  and   the 
affected  animal  shows  plainly  that  the  ravages  of  the  disease  ai'ej 
rai)idly  overcoming  the  restorative  elemonls  derived  from  llie  food. 
Tlie  fleece  is  usually  of  goo<l  growth  and  presents  asurprisingly  tJirifty 
appearance  when  the  condition  of  ih6  animal  is  taken  into  considera-^ 
tion.     All  the  exposed  mucous  membranes  appear  pale  and  the  rospi-' 
rations  arc  accelerated  and  laboied.    Tlie  goats  finally  become  .so  weak 
that  they  are  readily  knocked  down  and  trampled  upon  by  thoir  fellowa  [ 
If  picked  up  they  may  move  off  slowly  and  cat  a  little,  but  within  a 
few  hours  are  down  again,  and  in  this  way  linger  for  several  days, 
shrinking  to  about  lialf  tlu'ir  natural  weight,  and  occa.sioually  bleat- 
ing or  groaning,  with  head  bent  around  on  the  side  or  drawn  down  to" 
the  sternum.     A  Huid  discharge  from  the  Iwwels  of  a  very  offensive 
oilor  is  usually  observed  in  the  last  few  days  of  life,  but  this  symptom 
is  not  constant. 

COURSK   AND   SUSCKPTIBILITY. 

This  disease  may  sissumo  a  subacute  or  chronic  tyjjo,  usually  the 
latter.  According  to  our  own  observations,  the  animal  dies  of  inani- 
tion in  from  eight  days  to  six  or  eiglit  weeks.  Several  owncra  have 
reported  deaths  after  only  two  or  three  days  of  illness,  but  the  goats 
doubtless  had  been  affected  for  a  longer  period,  although  not  noticed 
on  account  of  tht-ir  mingling  in  the  flock.  It  is  the  consensus  of 
opinion  among  the  breeders  interviewed  tliat  many  of  the  animals  suc- 
ceeded in  living  for  weeks,  but  gradually  became  weaker  and  more 
debilitated,  finally  dying  in  a  comato.ie  condition.  In  no  instance 
have  we  observed  or  heard  of  the  natural  rt^covery  of  an  animal  after 
once  the  symptoms  of  takosis  were  noticed. 

The  younger  goats  seemed  to  be  tlio  most  susceptible  to  the  disease, 
although  the  old  animals  were  by  no  means  immune.  The  dot-s,  weth- 
ers, and  also  the  bucks  became  affected,  and  for  a  i)eriod  of  almost 
two  months  (Deceml}er  and  January)  newly  diseased  goats  varj'ing  in 
number  to  as  many  as  11  were  removed  to  the  hospital  da ilj-  on  the 
Penn.sylvania  farm  where  the  disease  was  investigated.  Owing  to  the 
preponderance  of  does  at  this  place,  it  appeared  that  the  affection  was 
most  virulent  for  them,  but  this  fact  has  not  Ijeeu  sustiiined  by  rejwrts 
subsequently  received  from  other  sections. 
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PATHOLOGICAL  AXATOMY. 


As  already  indicated,  the  general  appearance  of  the  carcass  simu- 
latfs  that  prodnt-ed  by  a  wasting  disease.  The  visible  mucous  uiem- 
bi-anes  are  pale  and  aueuiie,  while  the  fleece,  which  api)ears  somewhat 
drj*  and  Insterless,  furnishes  a  shroud  fur  tlie  extremelj'  emaciale<l 
condition  that  becomes  plainly  tierceptible  on  skinuin};.  This  mask- 
ing «iuality  of  the  hair  prevents  an  accurate  estimate  of  the  condition  of 
the  animal  by  the  oyealono,  and  necessitates  handlingof  tlie  individual 
to  appreciate  to  the  full  extent  the  inroads  made  by  the  affection. 
The  same  anemic  condition  of  thesulx?utaneous  and  muscular  (issues 
is  ob8erve«l  on  eviscerating  the  carcasses.  The  lungs  in  mo.st  cases  are 
the  seat  of  a  iMjculiar  diversified  inflammation,  never  of  a  remarkable 
extent.  The  external  appearance  of  these  organs  is  at  times  mottled, 
caused  by  a  few  congested  areas,  several  patches  of  an  iron-gray  color 
similar  to  areas  t»f  pneumonia  during  the  process  of  absori)tiou,  and 
normal  tissue.  On  section  tlirough  the  reddened  patches,  a  frothy 
mucus  may  exude  from  the  broucliiole>s,  and  in  one  case  numerous 
punctiform  hemorrhages  were  observed  on  the  sides  of  the  incision. 
This  tissue,  while  not  so  buoyant  as  a  normal  portion  would  1k>,  never- 
theless floats  when  placeil  in  water. 

The  heart  in  all  cases  is  pale  and  dull,  its  tissue  soft  and  flabby, 
while  inflamed  areas,  more  or  less  penetrating,  are  present  at^times  on 
the  epicardium  about  the  auricular  appendages,  and  at  other  times  on 
the  endocardium,  esi)ecially  that  lining  the  ventricles.  These  hemor- 
rhagic patches  consist  of  either  pure  extravasated  bhxid  or  blooil 
mixed  with  serum,  which  gives  them  a  more  diffuse  appearance  and  a 
gelatinous  consistence.  The  pericardium  is  slightly  thickened,  and 
usually  contains  a  small  increase  of  fluid  t  inged  with  blood.  The  liver 
usuallj-  appears  normal,  although  tlie  gall  bladder  is  frequently  dis- 
tended with  pale-yellow  watery  bile.  The  kidneys  are  anemic  and 
softened.  The  cortex  appeai-s  slightly  thicker  and  i»aler  than  normal, 
and  contrasts  strongly  with  the  darker  pyramids.  The  capsule  strips 
off  easily  from  the  parenchyma  of  the  organ.  In  one  instance  several 
pale  aretis  simulating  anemic  infarcts  were  observed  under  the  capsule 
extending  into  the  cortex,  which  probably  resulted  from  the  compres- 
sion of  the  capillaries  by  the  swollen  parenchymatous  cells.  The 
presence  of  albumin  in  the  urine  was  detected  by  (ho  nitric-acid  test. 
The  spleen  apjx'ars  a(rophiedand  indurated,  and  on  section  the  fibrous 
tissue  far  exceeds  the  splenic  pulp.  Attachments  by  fibrous  adhesions 
may  fix  the  spleen  to  the  diaphragm  or  the  neighboring  organs.  The 
intestines  may  contain  normal  fecal  matter  or  semifluid  feces  of  a  dis- 
agreeable odor.  The  surface  of  the  mucous  membrane  is  at  timea 
covered  with  a  slimy  mucus  or  plastic  ex  Jidate,  and  the  appearance  is 
that  of  a  chronic  catarrh  as-sociated  with  necrosis  of  the  mucosa.  The 
brain  and  spinal  cord  r>f  fdur  cases  were  examined,  but  without  dis- 
coveriiig  any  apparent  altcratioiLs.     As  an  illustration  of  the  ravitges 
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of  tliis  disease,  the  foUoAving  brief  notes  are  recorded  upon  two  Aiiyoia 
goats  which  were  sent  from  tlie  same  floek  to  the  hiboratory  in  urder 
that  worlv  previously  done  and  facts  already  established  might  lie 
eon  finned. 

The  lar}j;er  of  these  was  a  feniale,  one  year  old,  greatly  emaciated, 
and  was  at  no  time  after  its  arrival  at  the  lalK»raloi\v  able  to  stand 
alone,  even  when  lifted  up  and  placed  on  its  feet.  It  was  still  able 
and  willing  to  eat  and  drink,  but  it  showed  plainly  that  the  ravages  of 
the  disease  were  rapidly  getf  JTig  the  best  of  the  recon.»itruclive  forces. 
Tlie  fleece  was  of  good  h-ngth,  and  appealed  more  glossy  tlian  that 
nal  urally  found  on  animals  so  seriously  emaciated.  All  of  its  exposed 
niueinis  membranes  were  pah'.  Temperature  subuornuil,  pulse  impci-- 
eeptible,  and  heart's  action  fi'ciile  anil  irregular.  Occasional  bleating 
Mas  hearti,  and  the  goat  seemed  in  great  distress.  IJecause  of  the 
holitless  condition  of  this  animal  it  was  killed  the  second  day  .'ifler  its 
arrival,  and  at  the  aulopsy  t!ie  following  conditions  were  noted r 

Muscular  tissue  pale  and  anemic;  lympli  glands  enlarged,  butnf 
normal  color;  the  superficial  inguinal  glands  were  especially  noticeable 
ill  regard  to  this  coiidil  ion.  The  lungs  were  afTected  thi-ouglutut  with 
ft  linely  <Iivcrsirted  pneumonia.  There  were  t hree  small  areas  (0. 5  cm. 
to  2  cm.  in  diameter)  of  complete  hepatization  irregidarly  located  near 
the  surface  of  tlie  left  lung,  while  the  remaining  portions  of  both  lungs 
were  grayish  red  in  color.  The  pleura  showed  no  lesion.  The  heart 
muscle  was  pale,  and  directly  beneath  the  epieardium  were  a  number 
of  dark  hemorrhagic  areas  which  ranged  in  size  from  a  pin  head  to  a 
large  l)ean. 

The  pericardial  sac  contained  from  250  to  :JO(i  c.  c.  of  slightly  ivil- 
dened  nonviscid  fluid.  Liver  apparently  n<irmal.  .Spieeii  slirunkeu 
and  pale.  The  kidneys  appciired  anemic  and  somewhat  ilabliy.  The 
bladder  contained  about  3(1  e.  c.  of  nlbnminons  urine.  The  small 
intestiueswere  inflamed  and  their  intcriud  surface  wascovei'ed,  wher- 
ever the  iuilammatiou  existed,  with  a  slimy,  malodorous  deposit.  The 
stomachs  and  large  intestine  were  normal,  as  were  also  the  brain  and 
spinal  cord.  The  general  appearance  of  the  affect  ed  animal  would  lead 
one  to  suspect  a  verminous  afTtjction  of  the  alimentary  tract.  The 
emaciated,  anemic  condition  of  the  animal,  as  well  as  the  persistent 
appetite  a.ssociated  with  diarrhea,  would  strengthen  such  an  opinion. 
For  this  reason  a  careful  examination  of  the  stomachs  and  intestines 
was  made.  The  only  result,  however,  was  the  discovery  of  three 
si>eciniens  of  the  comparatively  liarmless  Cysticeirufi  lefiuicoUis,  which 
were  attached  to  the  external  surface  of  the  rumen.  There  was  no 
trace  of  animal  parasites  to  be  found  in  the  stomachs,  intestines,  or 
other  organs. 

Cultures  made  from  the  heart,  lungs,  spleen,  liver,  and  mediastinal 
lymph  gland  proved  positive,  and  in  most  of  those  instances  tlie 
micrococcus  was  grown  at  once  in  pure  culture. 
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Tho  siuftllor  of  the  two  goats  received  at  the  laboratory  during  the 
latt^M"  imrt  of  March  was  a  wether  alwnt  one  year  of  age.  It  was  mneh 
omai'iated  but  still  active  on  its  arrival.  Its  appetite  was  unimpaired. 
Physical  examination  made  on  the  day  previous  to  its  death  showed  a 
ti>mix»raturo  of  102.6°  F. ;  respiration,  32;  pulse,  112,  irregular  and 
somewhat  fluttering.  The  expo.se<l  mucous  membranes  were  pale  and 
the  eyes  dull  and  lusterlcss. 

This  animal  died  on  the  third  day  after  its  arrival  at  tlie  laboratory. 
At  the  iwstmortem  Axnminntion  there  was  found  to  be  general  emacia- 
tion of  the  muscular  tissues,  which  api>eared  whitened  and  bloodless. 
Alwut  2(Vi  c.  c.  of  fluid  was  present  in  the  pericanlial  sac.  It  was 
roddi.sh,  thin,  and  apiH^aretl  like  greatly  diluted  blood.  Tlje  lungs 
fltwttnl  in  water,  but  presented  the  same  grayish  red  appearance  that 
has  aln'ady  Ihhmi  noted  in  the  lungs  of  its  mate.  The  spleen  was 
small,  pale,  and  firm.  The  kidneys  appeared  swollen  and  anemic. 
The  bladder  was  empty.  The  liver  showed  no  lesions.  The  muco.sa 
of  the  alvunasum  was  slightly  oongeste<l.  The  intestines  were  empty 
thn>ughout.  and  appoareil  but  mmleratcly  inflamed  in  the  region  of  the 
duiHlonum  and  jejunum.  The  rumen  containe<l  a  large  quantity  of 
undigested  fotxl  and  was  in  a  normal  condition.  The  brain  and  spinal 
tH>nl  pn^stMited  an  e<iually  healthful  apjH'arance.  Sean-h  for  animal 
jwrasites  was  without  n^sult.  although  the  visceral  organs  were  care- 
fully s»Tutini/.etl. 

Positive  cultun^s  wen^obtain^nl  from  the  iH^rii-anliai  and  i»eritoneal 
fluids  j\n»l  from  the  liver  and  lung<. 

B.\lTKKIOlAH;V. 

I>;;r;vj:  :b.<»  visi;  to  The  aiToottnl  iloek  Mnoral  j.\Vii.-i  wert* slaughtere<l 
i;i  v;»r;<»v,s  -tajres  of  xhv  disease  ajul  tubes  of  agar  nsi-dia  ton  acooxint 
of  tho:r  o;»>o  o:  :r;^ns;^irt,l;^•!l^  wo!-e  iiuvu'.alt-d  fror.i  the  various 
o!-gan<  a:;<!  lioarrV  i>\'o.l  ;\^  wvl!  as  oover-jr'.ass  p:v!>a;.i:i..ns  obtaintnl 
frv^v.i  :he  .••.;;ivs  *n"ili!^>e  i:ssr..-s.  S:i':>s<^i,-,u  r.;  i-x;»:;-.::-.;\::i>n  ■>£  thv  cul- 
tun»s  an.l  >'.!«iv>  >howo.»  iV.o  j •!>•>(.  v. ov  .•;"  a  niii-:v.-.'  •■.  us.  u>i;a".iy  arrnnged 
ir.  :V.o  r.-T'.n  .>:"  a  il:p'.vv>i\;i<.  whii-h  w;j^  founi  :••  it-  :u  j'V.ry-  on'.;ij:-\^ 
fn".n   '.V.o   It'.-irTV  V'.o-s:.  spliw..  k;dr.i-y-«.  ;•«<!  pf-ii-.-ir '"..s!  f.uiil,  and 
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Description  of  Plate  XLTII. 

Fio.  1.  Twenty-fonr-hours'-old  bonillon  cnltmeot  Micrococcus  capriniisHtained 
with  gentian  violet.  Camera  Incida  drawing  made  at  stage  level  with  Zeiss  No.  4 
compensating  ocular  and  2  mm.  oil  immersion. 

Fio.  2.  Forty-eight-hours'-old  milk  culture  stained  with  gentian  violet.  Camera 
Incida  drawing  made  at  stage  level  with  Zeiss  No.  4  compensating  ocular  and  3  mm . 
oil  immersion. 

Description  of  Plate  XLIV. 

Fio.  1.  Cover-glass  preparation  from  lung  of  goat  No.  8,  dead  as  a  result  of  nat- 
ural infection.  Stained  with  gentian  violet.  Camera  lucida  drawing  made  at  stage 
level  with  Zeiss  No.  4  compensating  ocular  and  2  mm.  oil  immersion. 

Fio.  2.  Cover-gla.ss  preparation  of  blood  from  posterior  auricular  vein  of  Angora 
goat  No.  23,  removed  aseptically  seven  days  before  death  from  takosw.  Stained 
by  Gram's  metho<l,  followed  with  cosin.  Drawing  with  camera  lucida  at  stage 
level  with  No.  6  compensating  ocular  and  2  mm.  oil  immersion  and  increased  .six 
diameters. 
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Plate  xliv. 
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PLATE   X 
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Plate  XLVll 


Fig.   I.— Anuura  <joat  from  Maryland  Flock.    Photographed  Three  Days 

Before  Death. 


FlQ.  2.— Same  a.s  Fig.   I.    Position  A.ssUMED  Ahlh  Exhaustive  Efforts  uj  p.t'.iw.w 

ITS  Feet. 
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typical  niot*iihol()gic  or  cultural  characteristic  of  tlie  micrococcus,  it 
W!iH  llunight  desirable  to  derive  its  name  from  its  host,  especially  as  it 
did  not  appear  to  be  patlio<jeuic  for  pigs,  dogs,  aud  cliickeuH  vvliich 
fed  iiitoii  the  diseased  carcasses  on  one  of  tlie  infected  premises,  orfor 
horses,  cattle,  and  sheep  thai  were  quartered  in  an  adjoining  portion  of 
the  same  stable.  Therefore  the  name  ilicrucoccua  caprinus  sp.  iiov. 
is  suggested. 

MORPHOLlXJY. 

The  speeifie  organism  of  takosis  appeal's  in  fresh  bouillon  cultures 
as  a  spherical  or  oval  micrococcus  with  a  diameter  of  0.8  to  1  /<.  Lu 
these  cultutvs  it  is  single  or  in  chains  of  two,  three,  or  four  elements, 
but  most  frequently-  lu  paii's,  as  diplococci  (PI.  XLIII,  fig.  1),  with  a 
diameter  transverse  to  the  axis  of  the  chain  greater  than  the  longi- 
tudinal diameter.  There  is  quite  a  variation  in  tlie  size  of  the  cocci, 
probably  <luo  to  the  increase  in  the  size  of  t!ic  organism  preparatory 
to  the  act  of  fission.  As  the  cultures  become  older  the  cocci  develop 
a  stronger  tendency  to  form  chains,  and  after  remaining  in  the  incu- 
bator at  37'  C.  for  tbre*  or  more  days  chains  of  four  to  six  eleuieuta 
are  at  times  observed,  as  are  also  irregular  clumps  of  cells  whieli  col- 
lect in  masses  of  varying  sizes.  When  they  assume  this  grouping 
tendency  no  oval  forms  arc  to  be  found  aud  each  of  the  organisms  is 
strictly  spherical  in  outline.  In  the  tissues  they  are  frequently  seen 
to  deviate  from  tiie  spherieal  and  assume  somewliat  of  a  lancet  shape, 
wiMi  the  pointed  extremities  in  apposition.  This  .same  form  has]>eeu 
met  iu  sjiiuples  of  blood  freshly  di'awn  from  the  ear  of  an  affected 
goat.  The  elements  forming  pairs  are  frequently  very  unequal  in 
size  aud  are  not  always  of  uniform  shape.  (PI.  XLR',  fig.  1.)  They 
are  seen  to  possess  the  ability  of  executing  strong  Browuian  move- 
ments, but  make  no  progress  across  the  field  of  the  microscope.  No 
capsule  has  been  observed  surrounding  these  micrococci  either  in  the 
blood  or  wliiMi  obtained  from  cultures,  nor  have  spores,  vacuoles,  or 
crystals  been  seen.  The  organism  stains  indistinctly  and  with  diffi- 
culty Avith  Loeffler'a  methylene  blue  and  the  standard  aqueous  ani- 
line dyes,  with  the  exception  of  gentian  violet,  but  carbol-fuchsin 
and  Gram's  and  Gram-Woigert's  stains  give  clear  uniform  coloration 
to  the  cells. 

BlOIvOOV. 

The  organismMevelops  as  an  aerobe,  but  it  also  supports  an  active" 
growth  when  deprived   of  oxygen,  and   is,  therefore,  a  facultative 
anaerobe.     It  grows  both  on  solid  and  in  litiuid  culture  media,  with  the 
usual  degree  of  alkalinity,  but  also  multiples  in  those  that  give  an 
acid  reaction  of  -f  1..5  phenolphthulein. 

A  temperature  of  37°  C.  is  most  favorable  f(jr  its  developmefit,  but 
it  will  also  grow  at  room  temperature.  In  the  latter  case  the  growth 
is  more  tardy  and  not  so  profuse. 
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Cultural  chahactebistics. — BouUUm. — In  noulral  (phenolpluha- 
lein)  pppk>nia>d  beef  l>roth  a  slight  iiniform  <'la\idiness  is  caustvl  hy 
the  growtli  of  the  organism  within  ten  hours  at  37°  C.  This  eon- 
djtiou  increases  until,  after  twenty-four  hours  at  the  above  tempera- 
tuns  'h®  clondiness  has  l)econie  fpiite  marked  and  uniform.  At  this 
time  a  deposit  may  be  noticed  beffinning  1o  gather  on  the  botUim  of 
tlie  tube.  In  three  days  this  sediment  has  increased  in  volume  H^^f 
the  tnrbidit}'  of  the  supernatant  fluid  has  Ix-en  lost.  The  depo.sit  ^ff 
pearl-gray  in  color,  an<l  on  agitating  the  tul>e  it  rises  slowly  in  the 
shai>e  of  a  twisted,  ropy,  coherent  mass.  A  delicate  marginal  ring 
on  the  side  of  the  tube  is  usaallj-  produced.  No  pellicle  is  formed, 
nor  can  any  characteristic  odor  bedetecte<l.  The  reaction  of  bouillon 
in  which  this  organism  lias  been  growing  for  five  days  becomes 
decidedly  acid,  -f  l.*"  phcnolplithaleiu,  and  continues  Ui  increase  in 
acidity  subsequently. 

Agar. — Growth  uiioii  the  surface  of  slant  agar  occurs  in  twentj'- 
four  hours  in  the  form  of  a  ■white,  glistening  granular  streak  com- 
posed of  numerous  confluent  colonies.     This  narrow  line  of  growth 
becomes  more  extensive  and  reaches  its  maximum  width  on  the  third 
or  fourth  day,  when  it  shows  a  ceraeeous,  at  times  granular,  surface, 
with  irregular  wavy  margins.     In  stab  cultures  the  growth  api)ears 
within  twenty-four  houi-s  as   profuse,  small,  grayish  white,  closely 
aggregated  globules,  so  densely  packed  together  as  to  givi'  an  irregabu*   i 
nodulose  appearance  macro-scopicallj-  along  the  entire  length  of  the  Iil^| 
of  puncture.     Tlie  onlj-  colony  which  develops  at  the  point  of  entran^fl 
of  the  needle  is  at  first  pearly  while,  but  after  twenty-four  hours  it   i 
assumes  a  grayish  color  in  the  center,  with  a  lighter  periphery  of  |^| 
equal  breadth.     It  has  a  slightly  granular  center,  a  regular  bordef^^ 
and  is  from  8  to  10  mm.  in  diameter.     The  surface  growth  on  agar 
plates  appears  as  smooth,  white,  flatly  convex,  ceraeeous  colonies, 
about  1.5  mm.  in  diameter,  with  entire  borders.     15y  reflected  ligl) 
these  surface  colonies  appear  homogeneous,  but  observed  by  trai 
mittcd  light  they  present  a  white  cenler  and  pearly  margin.     The 
submerged  colonies  develop  as  light  brownish  foci  with  regular  oi 
lines.     They  may  Ih«  round  or  lentil  shaped,  but  are  always  minute] 
size.     No  characteristic  differences  in  growth  of  this  organism  ha^!^ 
been  observed  when  sown  on  glycerin-agar  or  on  serum-gelatin-agar. 

Gelatin. — In  this  medium  the  growth  is  slower,  evidence  of  fertility 
not  appearing  until  forty -eight  hours.  In  stab  cultures  the  line  of 
puncture  is  occupied  by  numerous  nodulose  milk-whil«  colonies  that 
have  apparently  coalesced,  and  which  extend  to  the  extreme  end  of  the 
traetw  When  examined  by  the  aid  of  the  hand  lens,  they  appear  as 
closely  aggregated  individual  colonies,  with  regular  outlines  and  twe* 
senting  a  beaded  app<^aranc«.  These  colonies  are  more  minute  1 
iu  agar,  and  the  growih  that  apiK^^ars  on  the  surface,  though  simil* 
eonsisteuce,  is  likewise  thinner  and  less  profuse  than  panillel 
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colonies.  The  organism  will  not  liquefy  gelatin  nntil  sevenvl  genera- 
tions have  l>een  growm  upon  artificial  media.  After  a  number  of  sub- 
inix'ululious  tlie  peptonizing  of  the  gelatin  conmienees  on  the  seventh 
or  eighth  day,  and  later  as  early  as  the  fourth  or  fifth  day,  when  the 
surface  growth  is  seen  to  sink,  following  which  liquefaction  is  very 
rapid,  and  may  reach  the  bottom  of  tlio  tulx^  in  forty-eight  houre, 
leaving  a  funnel-like  track  in  its  wake.  The  adjoining  medium  iethen 
attacked,  and  witliin  ten  days  after  inoculation  the  contents  liecome 
fluid,  with  a  white  pellicle  on  the  surface.  The  apjiearance  of  the  gel- 
atin-plate colonies  which  develop  on  the  seci:)nd  oi-  third  day  is  probably 
of  a  more  milk-white  color  and  thinner  and  slightlj-  smaller  than  those 
in  agar,  but  otherwise  are  similar.  Liquefaction  does  not  commence 
until  the  fourth  or  fifth  day,  sometimes  the  seventh  day,  and  this 
occurs  only  after  continued  subinoculations.  . 

Blood  serum. — The  organism  grows  steatlily  on  coagulated  blood 
serum.  The  colonies  coalesce,  forming  a  narrow,  compact  line  of 
whitish  color,  with  edges  sliglitly  elevated  above  the  level  of  the  body 
of  the  growth.  The  water  of  coudensation  at  the  base  of  the  serum 
slant  is  clouded  and  contains  a  white  .sediiuent.  As  the  cultures  liecome 
older,  or  after  seven  or  eight  days'  growth,  they  assume  a  brownish 
color.  In  this  work  the  serum  used  was  obtained  from  the  blood  of  a 
dog  and  was  freshlj'  prepared  iminediatoly  pi-epe<ling  its  use. 

Potato. — When  a  loopful  of  a  vigorous  bouillon  culture  is  sown 
upon  the  surface  of  potato,  the  groMrth  that  ensues  along  the  line  of 
intieulation  inside  of  thirty-six  hours  is  slight,  moist,  and  glistening. 
In  fortj'-eight  hours  it  appears  granular  and  rather  feeble,  like  a  clus- 
ter of  dewdrops.  (irowth  ceases  by  the  third  day,  at  which  time  the 
granular  surface,  with  the  aid  of  the  hand  lens,  appears  to  be  made  up 
of  niinuto  individual  raised  colonies  of  a  eeracoous  nature  that  have 
become  confluent. 

MiUc. — <irowtli  develops  rapi<lly  when  tubes  of  this  medium  are 
inoculated,  but  the  onlj'  manifestation  of  the  development  during  the 
first  twenty-four  hours  is  a  slight  deposit  observed  at  the  bottom  of 
the  tube.  No  change  occurs  in  the  appearance  of  the  milk  until  the 
third  or  fourth  day,  when  the  medium  becomes  fiinnly  coagulated  in 
one  mass.      Within  Ww  following  twenty-four   hours  the  coagulum 

L becomes  partially  peptonized  and  a  transparent  odorless  whey  is  col- 
lected at  one  side  of  the  slightly  inclined  tube,  or  at  the  top  if  the 
tube  is  kept  in  a  rertical  position.  This  sepanvtion  has  been  observed 
In  various  instances  to  commence  from  the  fourth  to  the  eighth  day, 
and  is  usually  comiileted  after  twenty-four  \o  thirty-six  hours,  at 
which  time  the  solid  curd  takes  up  from  one-third  to  one-half  of  the 
volume  of  the  mcHlitini,  and  either  adheres  to  one  side  or  occupies  the 
bottom  of  the  tube. 
Litmus  milk  is  changed  to  a  delicate  pink  on  the  third  day,  owing 
to  the  development  of  acids,  but  no  coagulum  occurs  until  the  fuuvVfe. 


3G4 


BCBEAU    OF   A^aM4L   UHJUSTBY. 


lys. 


or  fifth  liny,  wlion  n  Hiiiiilar  sepuratiou  of  the  cunl  and  whey  tak^ 
plato  ris  ill  plain  milk,  with  a  greater  tendency  of  the  coaguhim  to 
foriu  ilocculi. 

Fermentative  cwtion." — The  growth  in  bouillon,  to  which  1  iier  cent 
lat'tose,  ilextrose,  and  sacolia'rosc  has  bcfu  adilcd,  is  rapid,  especially 
with  saccharose,  l»nt  withmit  any  formation  of  gas.     Insiile  of  1  wenty-_ 
four  hours  the  bulb  becomes  unifonuly  turbid  in  all  these  fluids,  wit 
a  slight  sediment  in  the  branch  and  the  appearance  of  growth  at  tM 
exti'enio  bottom  of  the  closed  tul»e.     A  fainl.  marginal  ring,  but  no 
pellicle,  is  observed.     After  three  or  four  days,  the  closed  brancli  is 
uniformly  clouded  throughout,  nnd  remains  so  until  the  partial  gravi- 
tation of  the  .susjieuded  elements,  which  occurs  in  six  or  seven  days. 
Lactose  bouillon  cultures  develop  5.1  per  cent  acid  ingrowing  for  til 
days  at  37'  C'->  wliile  dextrose  cultun^s  produce  U.O  per  cent  and  ss 
charose  bouillon  cultures  3.5  per  cent  acid  in  the  stime  time  and  nndf 
the  same  conditions.     In  sixteen  days  these  me<lia  gave,  respectively," 
a  reaction  of  7.7  per  cent,  o..5  per  cent,  and  10.1  per  cent.     Afte^^ 
thirty  days'  development  the  pro<iuction  of  acid  in  lactose,  accordia^H 
to  the  phenolphthalein  test,  was  !).2  jM'r  cent,  dextrose  0.2  per  cent, 
and  sacchanise  H.S  per  cent.     The  production  of  acids  is  con.stant  in^ 
all  media.  ^H 

Iiidol. — Cultures  that  have  grown  in  Dunham's  solution  for  two^i 
seven,  ten,  and  thirty  days,  respc<'tiv<'ly,  were  tested  for  the  presence 
of  iudol  I)y  the  method  of  Kitwsatn,      In  each  ease  the  result  wi 
negative. 

Phenol. — Bouillon  cultures  of  t«n  days' development,  when  snbmil 
ted  to  Weyl-Lewandowski's  test  for  phenol,  threw  down  a  precipita 
of  fine  crystals  which  by  micro.scopic  <?xamination  proved  to  be  pheno; 
The  distillate  failed  to  show  the  reaction  for  indol. 

Tliennal  death  po'nil. — Tubes  containing  1  c.  c.  each  of  bunillLin  cji 
tures  of  a  twenty-four  hours'  growtli  wei'c  expo.sed  to  a  temperature 
of  50°  C.  for  varying  periods  of  tinio,  and  fresh  tubes  of  bouillon 
inoculated  from  them  imnu-diately  aftowards.     I>y  this  mcan.s  it  w; 
shown  tiial  the  tube  which  remained  in  the  bath  for  three  hours  an 
fifteen  minntes  prodnced  growth,  although  it  was  slight  and  tanly  ait< 
the  germ  was  evidently  atlenu;ite<l,  while  all  (h;it  were  exposed  f( 
three  hours  and  twenly  minutes  or  longer  remained  sterile.     At  SS" 
growth  fails  to  occur  after  an  expo.siire  of  only  ten  minutes.     At  6: 
C.  the  organism  was  killed  in  six  nunutes,  while  it  resisted  a  tompe; 
ature  of  70"  C.  for  three  minutes. 

Desiccation. — The  results  obtained  by  the  desicc^itiou  of  the  ger: 
for  twelve   hours   in  the  incubator  at  37°  C,   with    its   subseqnen' 
exposure  to  the  diffuse  light  of  the  room  for  a  period  of  nine  days, 
'were  sufficient  l,o  prove  that  sterility  is  thus  produced. 
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Temperature  reqiiireiitenfs. — As  previously  mentioui'd,  this  iiiirio- 
coccus  (lovelop8  profusely  at  iiifubator  tt'iiipcratinv,  while  at  20°  tiv 
22°  V.  the  growth  is  mure  tardy  antl  less  profuse.  The  maxiiuuin 
tcmiterature  at  which  the  organism  would  multiply  was  found  to  1m> 
iM'twoen  4.")'^  and  40'^  C.     No  growth  clcvolopcd  at  47°  C. 

Effect,  of  low  lentperuiiire. — Tulics  tliat  were  i)laced  in  a  fri-ezing- 
mixture  twice  dailj'  and  kept  in  the  ice  chest  under  these  conditions 
for  four  days  wei-e  subsefpienlly  iiieubated  at  37°  C,  with  the  result 
tluit  thej'  l)ecame  fertile  in  every  instance. 

Aclion  of  dis^infectanis. — When  the  organism  was  subjcctctl  fur 
twt'uty-six  minutes  to  a  1-2,000  solution  fif  bichloride  of  mercury,  no 
giowth  followed,  Imt  an  exposure  to  a  1-1, (UiO  solution  proved  fatal 
in  lliirly  seconds.  A  1  per  cent  solution  of  carbolic  acid  sufficed  tO' 
prevent  development  only  after  an  exposure  of  fifty-seven  minutes^ 
while  a  2.")  per  cent  solution  caused  the  death  of  the  micrococcus  iii) 
thirty  seconds.  Formalin,  in  the  strength  of  a  2  per  cent  solution^ 
retjuired  an  exposure  of  thirty-one  minutes  to  prevent  the  subsequent- 
development  of  the  organism.  The.se  ilisinfecting  solutions  were  all 
used  at  room  temperatun?  (about  "21"  C). 


PATIIOOENESIS. 


In  order  to  demousti'ate  the  pathogenic  properties  of  the  Jfifin- 
racciis  rapi- ill II K  anil  to  establish  its  etiological  significance  in  the  dis- 
ease in  question,  the  following  inoculation  experiments  were  c<nidoeted 
upon  white  mice,  white  and  brown  rats,  guinea  pigs,  rabbits,  chicken.s, 
dogs,  .sheep,  an<l  goats. 

EXPERfMENTS   ON    >nCE. 

.^iihriilnnfoiis. — On  January  11  ;i  white  mouse  was  inoculated  intra- 
nuiseularly  near  the  base  of  the  tail  with  D.l  c.  c.  of  an  original 
bouillon  culture  frora  the  spleen  of  Angora  goat  No.  2.  In  a  few 
days  it  became  languid  and  soon  <lcveluped  a  diarrhea  which  termi- 
nated in  tleatli  on  the  tweU'lliday.  The  postmortem  showed  the  small 
intestines  to  be  greatly  darkened  and  inflamed.  The  lungs  presented 
localized  ureas  of  congestion.  The  kidneys  were  enlarged  ami  anemic 
and  tbesfileen ilark  and  swollen.  Tlicspeeiricorganism  wasreeovereil 
in  pure  culture  fiom  the  lungs,  heart,  ami  spleen. 

Iiilnailiiloiiilnal. — The  second  mouse  was  inoculated  intraabilomi- 
nally  on  July  30  with  0.1  c.  c.  of  a  culture  (sixth  generation)  which 
had  been  originally  obtaiiu-d  froin  the  tung  (»f  guinea  pig  No.  7'.)S  oil 
February  2  and  had  been  subjected  in  the  meantime  to  repeated  traus- 
planting  on  slant  agar.  On  August  2  the  mouse  was  dull  and  stupid^ 
witli  hair  ruflled,  and  it  remained  crouching  under  the  cotton  in  its. 
cage  tlie  entire  <lay.  These  conditions  were  \ery  uuuiifesl  on  tiit  fol- 
lowing day,  and  on  August  4  purging  was  established,  which  also  con- 
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tinued  on  the  5th.     The  mouse  was  verj'  langaid  and  quiet  on  August 

6  and  7,  and  died  on  August  8,  nine  da3's  after  the  inoculation. 

On  postmortem  the  heart,  liver,  and  lungs  appeared  normal.  The 
intestines  were  inflamed  and  empty.  The  spleen  was  light  in  color 
and  somewhat  swollen.  The  glands  of  the  lymphatic  sj-stem,  espe- 
cially those  of  the  throat  and  neck,  were  enlarged  and  congested. 

Ingestion. — Mouse  No.  3  was  fed  for  four  daj's,  beginning  July  30, 
upon  bread  that  had  been  moistened  with  S  c.  c.  of  a  bouillon  culture 
of  tlie  same  description  as  that  used  in  the  preceding  test.     On  August 

7  the  mouse  began  purging,  which  continued  until  August  9,  when  it 
died.  The  autopsy  showed  that  the  lesions  were  confined  to  the  digest- 
ive organs,  the  heart  and  lungs  appearing  normal.     Cultures  of  the 

-  micrococcus  were  recovered  from  the  heart,  liver,  and  kidneys  of  the 
two  last-mentioned  mice. 

ESTKBIUESTS  ON   RATS. 

Both  the  white  and  brown  rats  appear  to  be  totally  immune,  although 
submitted  to  subcutaneous  and  intraabdominal  inoculations  with  0.5 
c.  c.  of  fresh  virulent  cultures.  They  evinced  no  apparent  disturbance 
of  any  of  their  organic  functions. 

Feeding  experiments  were  likewise  accompanied  with  negative 
results. 

EXPERIMENTS  OX   (lUIXEA   PIGS. 

Guinea  pigs  have  proved  su.sceptible  in  every  inoculatory  case,  and 
the  course  of  the  disease  evinced  bj-  tliese  animals  is  very  typical. 
They  .sliow  gradual  emaciation  and  wasting,  with  symptoms  of  pneu- 
monia appearing  a  few  days  previous  to  death.  Numerous  cases 
developed  enteritis  witli  its  consequent  purging,  but  this  condition  was 
by  no  means  constant.  Convulsions,  whicli  so  frequently  attack 
rabbits  during  the  hitter  stage  of  this  disease,  were  not  at  any  time 
observed  in  the  guinea  pig.  The  peculiar  form  of  pneumonia  already 
noted  as  appearing  in  the  goat  is  seen  to  affect  the  guinea  pig  with 
great  regularity.  The  organism  was  readily  recovered  from  the  heart, 
lungs,  liver,  kidneys,  and  spleen ;  in  fact,  it  was  found  to  bo  distributed 
throughout  the  blood  of  the  circulation.  Examinations  of  the  floceu- 
lent  sediment  occasionally  found  in  the  urine  resulted  negatively. 

A  few  typical  eases  of  the  disease  in  guinea  pigs  as  a  result  of 
various  forms  of  inoculation  may  be  briefly  given  as  follows: 

Suhciihineoufi. — On  Januarj-  3  guinea  pig  No.  707  received  subcuta- 
neously  0.25  c.  c.  of  a  bouillon  culture  of  twenty-four  houi-s'  growth 
from  the  spleen  of  goat  No.  2.  The  animal  soon  l>egan  to  give  evi- 
dence of  an  insidious  disturbance  of  its  nutrition,  which  continued 
until  January  20,  when  it  died,  having  in  the  meantime  gradually 
reached  a  condition  of  extreme  enmciation.  The  organism  was  recov- 
ewcl  from  the  lungs,  heart,  spleen,  and  mesenteric  glands.     The  period 
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of  life  follo^ving  the  subcutaneous  inoculation  of  doses  ranging  from 
0.25t4>0.5c.  c.  varie<]  from  sixteen  to  twenty-three  days,  and  averaged 
twenty  and  one-half  days. 

Inlrufiiuscuhrr. — On  Januarys  guinea  pig  No.  710  received  0.25  e.  c. 
of  the  same  culture  used  in  the  lest  with  No.  707,  injci-ted  intramuscu- 
larly.    Eight  days  later,  or  on  January  11,  the  animal  died. 

Postmortem  examination  showed  the  carcass  seriously  emaciated. 
Liver  and  spleen  enlargeil,  lungs  congested,  and  the  kidneys  pale  auji 
softened. 

Intramuscular  inoculations  of  from  0.25  c.  e.  to  0.75  c.  c.  of  a 
twenty-four-hour  liouilhm  culture  resulte<l  in  the  death  of  the  guinea 
pigs  in  from  eight  li>  thirtei'ii  days,  with  an  averagt:  of  nine  days. 

IntraahdoiniiwL — Guinea  pig  No.  801  was  inoculated  inlraabdomi- 
nally  on  January  20  with  0.75  c.  c.  of  a  Iwnillon  culture  from  the 
spleen  uf  goat  No.  2.  Nine  days  later  the  animal  died  and  the  post- 
mortem examinatiou  disclosed  the  usual  picture  of  a  wasted  carcass, 
occluded  lungs,  inflamed  intestines,  fatty  degeneration  of  the  liver, 
and  anemic  kidnejs.  The  average  period  of  life  following  an  injec- 
tion of  0.25  to  0.75  c.  c.  liy  this  nicthiMj  was  twelve  days,  although 
death  occurred  in  some  cases  as  early  as  the  eighth  and  as  late  as  the 
twentieth  day. 

IinjFs/ion. — After  lieinp;  deprived  of  food  for  twenty-four  hours, 
guinea  pigs  Nos.  1-H3  and  1417  were  fed  40  c.  c.  of  a  twenty-four-hmir 
bouillon  culture  soaked  in  bread  crumbs.  No  deleterious  I'csults  were 
observed  as  a  result  of  this  feeding  experiment. 

EXPERIMENTS   ON    BABBITS. 

These  animals  j)ossessed  a  certain  degret^  of  immunity,  many 
tho.so  used  in  the  various  tests  remaining  unafTcfted.  Those  that 
.became  ill  showed  a  marked  rise  of  temperature,  which  diminished 
slowly  aft«'r  reaching  its  crisis,  and  for  twenty-four  liours  preceding 
death  was  subnor?nal.  Diarrhea  and  wasting  unifornilj^  appeared, 
and  the  subject  frequently  died  in  convulsions  or  tetanic  spasms. 

Inlrfiahili/iiiiital. — The  intraabdominal  inoculation  of  1  c.  c.  of  a 
bonillon  culture  produced  death  i  n  twenty-five  days.  The  postmortem 
examination  showed  the  lungs  1o  be  normal,  the  heart  pale  and  flabby, 
liver  enlarged  and  hyperemic,  with  gall  bladder  greatly  distended. 
Spleen  shrunken  and  showed  excess  of  fibmiia  tis.sue.  Intestines  con- 
tained much  gas  and  a  small  amount  of  Hitid  ingesla.  The  mucosa  of 
the  .small  intestines  presented  a  catarrhal  inflaunnation.  Pure  cul- 
tures were  obtained  from  these  affected  organs. 

IntratracJii'ol. — Rabbits  Nfis.  ;5.S2  and  .IS:!  were  injected  intrn- 
traeheally  with  1.5  and  1  c.  c.  of  a  bouillon  culture,  which  resulted  in 
death  on  the  twenty-ninth  and  twenty-second  day,  respectively.  Rab- 
bits Nos.  ;jsi  and  472,  each  receiving  0.5  c.  c,  remained  unaffected. 
The  postmortem  examination  of  No.  382  showed  tlvc  vawtQw*  w\«\w- 
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bmne  tif  lln'  iniflii'ii  lo  be  iuflamt-d  iti  patclieis,  oapoeiiilly  alimg  tl» 
antorior  imrlion.     IJulh  luiiys  wpjv  lu'pHtiz^'c]  in  iiiiiiu'i-mis  Ii>(»ali/.<'<1 
areas.     Ik'urt   (hibby,  liver  dark,  and  gall  blad<k'r  filled  with  watery 
bile.    .Spleen  indurati-d  and  reduced  in  size.    Intestines  catarrhal  and 
empty.     Bladdci' distended  with  alliuiuiiions  nrine. 

On  postmorleni  e.\aiiiiniit.iou  of  rabbit  No.  liH'-i  the  hide  was  fonjii 
to  be  very  tightly  atta<'hed  to  the  subcMitaneous  tissue  and  extremely 
iliy.  The  pharynx  and  traelii'a  were  infl,am<'d  fliroufthont.  ('ei)Juilic! 
lobes  of  both  lungs  hepatized.  The  auri<']es  were  distended  and  lli« 
heart  musclo  pale.  Spleen  shrunken.  Kidnej^s  dry  and  flabbj 
Liver  dark  in  eolm',  will)  distended  gall  bladder.  Intestinal  content 
nnid. 

CuUiire-niedia  inoenlations  were  positive  in  both  I  he  above  e«8C 

Iiilruvf'HOu.s. — Rabbit  X<i.  L'lO  was  iiioculat<'<l  i  ii  I  ravenously  on  Jan.'^ 
nary  :)  with  n.5  <^  e.  oT  bouilhui  eultur<>  from  spleen  of  goat  No,  -2.     It 
remained  nnalTee(ed. 

On  January  15  rabbit  No.  :i;j;i  received  1  c.  e.  of  the  second  genei 
tion  of  a  bouillon  culture  obtained  from  the  spleen  of  goat  No.  2. 
January  23  it  refused  to  eat,  and  on  tlie  following  day  it  died  in  tetanic 
spasms.     Miero.soopie  and  cultural  examinations  <l<-m oust  ratted  th^^ 
presence  of  the  Micrococcus  caprinus  in  the  heart,  lungs,  and  liver.  ^H 

Tiifjfstion. — After  twenty-four  hours' abstineuee  from  foo<l,  rabbit 
No.  728  received  the  organi.sui  mixed  in  its  food  for  two  con.secutiv? 
days,  commencing  on  April  17.     The  animal  remained  unaffected  f<] 
a  period  of  three  months,  at  which  time  it   was  withdrawn  from  tl 
experiment. 

Ilabbit  No.  2!)(j  wjis  subjected  to  the  same  feeding  test  on  \\n'\]  17. 
On  iSlay  7  it  seemed  partially  paralyzed  in  the  hitnl  limbs;  ha<l  fallen 
away  greatly  in  llcsh,  ant!  was  a  meie  skelct<ui.  May  H,  hind  limbs 
fully  paralyzed.     May  1 1,  died  after  a  iMjriod  of  twenty-five  days.      ^H 

Postmortem  exanunation  showed  the  animal  to  1)e  verj' anemic  aniT^^ 
emaeiated.     Liinus  apjieared  reddened  and  lillud  with  Ii!o<m1.      Heart 
nornnit.     Liver  enlarged  and  greatly  darkened,  with  the  gall  bladd* 
distended  with  hile.     .Spleen  showed  an  apparent  atrojihy  ami  dryne4 
of  the  splenic  piil|<.     Kidneysuf  nornral  size,  Iml  paie  in  color.     Illat 
der   greatly   distended    and    tilled    with    albuminous   nriru'.     It  wj 
attached  at  its  fundus  lo  the  cecum  by  frail   bands  of  librous  tis.suej' 
The  ileum  was  likewise  adherent  to  the  parietal  pcritcuieum  aiul  to  the 
liver.     The  stomaeh  containetl   normal  foml,  but   its  mucosa  was  cov- 
ered with  a  thick  glutinous  mucus.     Thcstonunh  wall  appeared  tender 
and  was  readily  torn.     Its  pyloric  end  and  the  beginning  of  the  duo- 
denum was  gi'e.'illy  thi<'kened  and  the  mucosa  inflamed  and  eonvo- 
lutcd.     Inllammatory  mucus  eonld  also  be  ob.servcd  throughout  tho 
entire  extent  of  the  small  intestines.     Cover-glass  i)reparations  from 
the  juices  of  the  liver  and  lungs  showed  the  preseuce  of  the  spocl 
organism. 
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EXPERIMENTS  UN  fHICRENS. 

'J^'lip  inorulatii>ii  of  fowls  jji-ovcd  that  the  miorococcus  possessed  pur- 
pitivc  pM>ii(Miies  fur  tliH.s(>  liirds,  hut  in  no  cast-  was  thi>  resiilt  fatal. 

Intraxi'iiiuis  iiijtx'tiiiivs  of  I  c.  c.  and  siiheutaiu'ous  inoculations  of  3 
c.  c.  wcM't^  niadf  on  I  t-hiokens,  with  uniform  ivsults.  On  tho  day 
fi'illowiiiL'  the  intii'iihilion  the  fowls  Itecnnie  dull  juid  listlesw.  On  the 
(second  (hiy  Ihcy  i-cf  use  their  food  juid  arc  affected  with  diarrhea,  wliicli 
may  persist  for  forty-ciirht  hours,  but  in  no  vase  under  our  observa- 
tion did  it  last  louKcj'.  Recovery  of  norma!  <'ond  it  ion  is  rapid  after 
cessation  of  the  [lurginj^. 

It  mayalso  be  mentioned  at  this  time  that  the  carcasses  of  the  goals 
bavins:  died  of  takosis  on  a  Pennsylvania  farm  were  fed  by  the  owner 
to  his  chickens  and  hojis,  but  iti  ncithci'  case  was  any  unfavorable 
result  observed. 


KXPKKIMESTS   oX    DntjS. 

These  animals,  like  rats,  ai>pcar  (o  be  totally  iinnuiue  from  tlu' action 
of  the  orfiaiiism.  Tliey  were  sulijected  to  intrav<'iions  iunculalions  of 
0.75  c.  c.  of  a  fresh  bouillon  culture,  but  without  developing  any 
untoward  rcsiilts. 

EXPERIMENTS   ON  SHEEP. 

Slioep  have  proved  nearly  as  resistant  as  dogs.  Two  animals 
received  intriucnously  and  subciitaneously  1  and  2  c.  c,  respectively, 
of  a  Iwenty-lour-liour  bouillon  culture.  In  the  case  of  each  shcp 
tlicrc  was  ji  temporary  rise  of  temperature  bdluwing  the  inoculatiou, 
which  lasted  about  twenty-font  hours.  These  animals  were  kept 
under  careful  surveillance  for  thirty-eiglit  days,  and  durin;:  Ihat  time 
no  after-elfect  from  the  action  of  the  organism  was  noted. 

In  connection  with  tliise.\p<M'ieiico  it  should  be  rec^iUed  that  a  num- 
ber of  Shro[)shire  sheep  were  in  immediate  contact  with  the  goals  on 
the  Pennsylvania  farm  where  the  disca.se  was  first  observed.  lu  no 
ease  have  sheep  contracted  the  disease  by  such  exposure. 

EXPERIMENTS  OX   OO^TS. 
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Nicole  and  Refik  Hey,  when  writing  of  an  infectious  disease  which 
was  decimating  the  flocks  of  goats  near  Constantinople,  said  that, 
although  the  disease  spread  rai)i<lly  from  goat  to  goat  when  the  sick 
weiv  paslui'cd  with  healthy  animals,  they  had  found  goats  in  the  lab- 
oratory to  be  very  resistant  to  all  attempts  at  artificial  inoculalion. 
The  results  in  the  present  instance  warrant  us  in  fully  inilorsing  their 
conclusion  regarding  the  resistant  natui-e  of  goat*i,  especially  the  com- 
mon goat,  when  sul)jectcd  to  siinibir  conditions. 

The  first  goat  upon  which  inoculation  tests  were  made  was  a  large 
aged  male  that  hail  sjienl  nuudi  of  his  life  in  harness  in  the  vicinity  of 
this  city.     lb'  j'eeeivcd  intravenously  2  c.  c.  of  a  three-day-old.  bovvwVVs'o. 
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culture  on  April  14,  when  his  temperature  was  102'  F.  There  was 
no  sudden  marked  change,  but  after  several  day.s  lu;J.2"  F.  was 
recorded.  The  fever  gradually  subsided  until  normal  was  reached, 
Xo  evidence  of  any  effect  from  the  inoculation,  other  than  this  rise 
of  temperature,  was  noticecl.  (")n  June  7  he  was  ri-inoeulate<l  intra- 
abdomiually  with  5  c.  c.  of  bouillon  culture  obtained  from  tlie  liver  of 
a  guinea  pig  which  had  died  but  three  dajs  previously.  His  tempera- 
ture just  previous  to  inoculation  was  lOi'  F.,  but  it  imm<*diately  rose 
until  it  readied  104. (i'  F.  on  the  evening  of  the  same  day.  (.)n  the 
following  day  104"  F.  was  recorded,  103.1°  F.  on  the  third  daj*,  and 
normal  on  the  fourth.  No  indication  of  any  other  disturbance  as  a 
rosuit  of  the  inoculation  was  noticed  at  any  lime. 

An  aged  female  goat  that  had  been  previously  kept  iu  the  city  as  a 
milk  producer  was  inoculated  intravenously  with  5  c.  c.  of  a  Iwuillou 
culture  (fourth  generation)  on  June  -20.  Temperature  at  time  of  inf>cu- 
lali'jn  was  IOl''  F.  The  first  rise  in  temperature  was  noted  on  June 
23,  when  102.6°  F.  was  recorded,  with  103 '  F.  on  June  24.  On  the  fol- 
lowing day  103.4 '  F.  was  reached  and  the  animal  refused  tlie  greater 
part  of  its  footl.  On  June  20  inappetence  continued  and  purging 
liegau,  wliile  tlio  temperature  dropped  to  l(i2.y  F,  The  following 
day,  the  seventh  after  inoculation,  the  patient  was  purging  freel3'  a 
quantity  of  siate-eolored  l'ee<'S.  Tomi>erature,  102.2"  F.  On  the  28th, 
although  the  excreta  were  still  soft  and  whitish  in  color,  there  was  no 
distress  from  diarrhea.  The  animal  still  refusecl  food.  On  the  fol- 
lowing day,  the  nintli  of  the  test,  the  appetite  began  to  n^turn,  and 
the  goat  SfK>n  recovered  its  normal  condition. 

On  July  10  goat  No.  14,  a  small  mature  female,  received  intra- 
alwlominally  4  c.  e.  of  a  bouillon  onlture  ol>tained  from  tlie  heart  of  a 
guinea  pig.  During  tlie  four  days  following  the  inoculation  tlie  goat 
neither  ate  nor  drank.  Tiie  ma.ximum  tempeniture  was  reached  on 
July  IC,  when  it  regi.stered  103.8  F.  On  July  24  diarrhea,  with 
whitish  mucous  discharge,  ileveloped,  which  jx*rsisled  for  seven  days, 
during  which  i)erio<l  the  patient's  appetite  was  again  greatly  impaired 
and  c^'ipricious.  The  condition  ami  strength  of  the  animal  rapidly 
wasted  away.  She  remained  incumbent  mucli  of  the  time,  and  when 
obliged  to  move  walked  with  a  .staggering  gait.  Her  illne,s9  was  so 
serious  at  the  crisis  of  the  attack  that  her  ultimate  recoverj-  wa.s  a 
matter  of  great  surprise  to  those  who  were  caring  for  her.  Her  con- 
valescence was  rapid  as  soon  as  the  diarrhea  was  overcome,  and  she 
so(;n  liegan  to  cat  well  and  to  make  daily  improvement  in  (Icsh  and 
spirit. 

Goat  No.  l.">,  a  young  native  female,  wa-s  fe<l  2<X)  c.  c.  of  a  iMiuillon 
culture  on  July  23  and  a  like  amount  on  the  day  folh»wing.  Aside 
from  a  transitory  rise  in  temperature  of  1.4°  F.,  there  waa  no  remit 
apparent. 

Another  experiment  wn»  made  on  a  grade  Angora  gtwt.  No.  1741, 
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tne  subject  being  a  young  female  which  received  intraabdomiually, 
on  October  2,  1  c.  c.  of  a  bouillon  culture  from  guinea  pig  No.  1140, 
whi»'li  was  inoculated  with  poat  liouillon  culture.  Her  temperature 
reached  its  highest  elevation  on  OctolM'r  8,  when  it  registered  104.5'  F., 
and  no  material  cliange  was  notecl  until  the  decline  developed  about 
twenty-four  hours  lieforo  death.  October  10  the  subject  became  dull 
and  iuactive  and  diarrhea  began  to  make  it.self  manifest.  On  Ihn  fol- 
lowing day  violent  purging  had  become  established,  the  feces  l)eing 
thin,  watery,  and  nearly  white  in  color,  the  animal  at  this  time  appear- 
ing noticeably  shrunken  and  weakened.  On  October  12  the  purging 
still  continued  and  the  subject  l>egan  to  manifest  extreme  weakness. 
On  the  morning  of  the  following  day,  the  eleventh  day  of  the  test, 
the  animal  died.  No  indications  of  any  respiratory  disturbance  were 
evidenced  at  any  time  during  the  course  of  the  disease,  although  the 
lungs  were  found  to  be  affected  at  autopsy.  On  iK)stnu)rtem  exami- 
nation the  carcass  showed  great  emaciation  of  tlie  muscular  tissues, 
which  appeare*!  whitened  and  bloodless.  The  mucous  membi-anes 
wen'  anemic.  The  heart  was  seen  to  be  pale,  with  a  few  slight 
petechial  liemorrhages  beneath  tlie  epicardiura  around  the  superior 
border  <tf  the  ventricles.  Pulsations  had  stopi>ed  during  diastole, 
leaving  the  ventricles  filled  with  lilood.  The  lungs  showtnl  amotlerate 
attack  of  the  chanicteristic  pneumonia.  The  liver  appeared  darkened 
in  color,  wliile  the  gall  bladder  was  dislondcil  to  the  size  of  a  man's 
fi.st.  The  flai<l  which  cau.se<.l  this  distension  lacked  tlie  oily  vi.scid  char- 
acteristics of  normal  bile,  but  appeared  like  water  of  a  greenish  color. 

The  spleen  of  this  animal  was  pale  and  .«hrunke7i  to  alK)ut  one-ltalf 
of  its  normal  size.  The  kidneys  were  softened  and  anemic  and  the 
blmlder  contained  albuminous  urine,  llinnen,  reticulum,  nndomaaum 
were,  with  their  contents,  in  normal  condition,  but  the  mucosa  of  (he 
a1)Omasum  showeil  a  slight  congestion,  and  a  mucoid  exudate  was  found 
to  cover  its  entire  internal  surface.  No, food  was  found  in  tlie  fourth 
stomach,  its  contents  consisting  of  liquid  only.  A  like  congestion  and 
Blimy  exudate  were  seen  to  extend  through  the  duodenum.  The  large 
intestines  were  bhxKllcss  and  empty,  l)Ul  the  lympliatic  glands  of  this 
region  appeared  slightly  hemorrhagic.  The  blood  vessels  of  the  brain 
M'ere  somewhat  congested,  while  the  spinal  coi-d  presented  nothing 
abnornial. 

jVt  the  beginning  of  this  experiment  the  weight  of  the  goat  was  45 
pounds.  Weighed  again  immediately  after  death,  it  was  shown  that 
there  had  been  a  loss  of  7i  pounds  during  the  course  of  the  disease. 

Pure  cultures  of  the  specific  micrococcus  wei-e  recovered  fi-om  the 
ti.ssucs  of  this  animal. 

PROKfCTION  OF  TOXINS. 

In  order  to  ascertain  if  th(i  micrococcus  under  consideration  pro- 
duced ii  toxin,  a  niimUer  of  inoculation  exper\u\eTA.9iVj«t'cftxsv»Sk.«s  "VvaKJ^- 
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with  thn  sterile  filtrate  of  Ijoiiillou  cultures  and  wilb  the  sterilized 
cultures. 

The  nitrates  us'm]  in  tliis  experinieut  were  obtained  by  growing  a 
llask  of  houilloii  culture  for  ten  clays  at  a  l<'niji<'ra1  lire  of  37°  0. 
Afterwards  the  eiilturo  was  liltereil  tiiroiigli  a  Chamticiluinl  lilt-er  (F), 
and,  if  proved  sterile  by  media  inoculations,  the  filtrate  was  then 
ready  for  use. 

Four  guinea  pigs  were  used,  each  receiving  the  filtrate  subcuta- 
ueously.  No.  1151  i-cceived  1  c.  c.  of  the  filtrate  February  2.'5,  but 
because  of  ati  accident  it  was  ueees.Nary  to  i-eniove  the  animal  from 
the  experiment  before  the  test  was  completed.  Xo.  1152  received 
1.5  c.  e.  of  the  filtrate  February  25,  and  seventeen  days  later,  March 
14,  an  inoculation  of  0.5  c.  c.  of  a  virulent  culture  was  injected.  The 
guinea  pig  rciiiainctl  active  and  hearty,  save  for  a  temporary  disturb- 
ance following  the  inoculation  on  February  25,  until  October  IG, 
when  it  suddenly  succumbed  to  an  attack  of  pneumonia.  The  car- 
cass was  not  emaciated,  but,  on  the  contrary,  was  welt  supplied  witli 
fat.  Cultures  made  from  the  various  organs  failed  to  pro<luce  the 
Mk-rococcus  cu2)ritiuti. 

No.  1153  received  2  c.  c  of  the  tiltrato  on  February  25,  and  seven 
days  later  0.5  c.  c.  of  a  virulent  culture,  which  was  followed  by  a 
reinoculation  of  0.5  c.  c.  of  virulent  culture  ten  days  aflerwanls. 
Shortly  after  thi^  application  of  the  first  inoculation  of  filtrate  the 
animal  was  affected  )»y  duHness  nii<l  loss  of  appetite,  Iwt  after  three 
days  these  symplums  •lisai»peared,  and  the  animal  recovered  its  pj*o- 
vious  condition  of  perfect  health,  which  it  retained  until  October  18, 
when  it  died  of  enteric  hemorrhage.  The  carcass  of  this  animal  was 
well  nt)urished  and  showed  no  traces  of  wasting,  or  emaciation.  The 
lungs  contained  numerous  circumscribe<l  pigment  areas,  the  remains 
of  former  hemorrhagic  infarcts.  As  (wo  hundred  and  twenty-eight 
days  hull  elapsed  since  the  animal  received  its  first  inoculation  with  a 
virulent  culture  of  the  MUi'ococcits  capn'nus,  it  was,  of  course,  impos- 
sible to  establish  an  indisputable  i-elation  between  the  lesions  of  tlie 
lungs  and  the  action  of  this  germ,  liut  it  is  not  at  all  impossible  that 
these  ecchymosed  areas  were  former  centers  ol  inllammation  resulting 
from  the  inoculation  of  March  1-1.  Cultures  made  from  the  organs  of 
this  guinea  pig  gave  negative  ix-s\ilts. 

No.  1154  was  inoculated  with  3  c.  c.  of  filtrate  on  February  25,  which 
was  followed  by  a  rise  of  teuipt'ratui-e  and  slight  indisposition.  Seven 
days  later  0.5  e.  c.  of  a  virulent  culture  was  Injected,  and  ten  days 
subsequently  2  c.  c.  of  the  filtrate.  The  general  api)earanc«'  of  this 
animal  for  si.\  weeks  following  its  inoculation  with  virulent  culture 
showed  nothing  amiss,  but  during  the  latter  days  of  April  it  bec4ttne 
afTectcd  with  lameness  in  all  its  feet.  Fi8sur<\s  gradually  developed  on 
the  plantar  surface  of  each  foot,  and  the  iiifhunmatiun  later  ext«'nde<l 
to  tbe  joints  of  the  legs.     This  condition  conLiuued  to  l>ecome  more 
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aggi'avjil cd  utuil  llic  iiriimjil  diwl,  on  Msiy  1-.  In  addition  to  the 
lesions  of  tlie  legs  and  feet,  there  was  a  slight  dropsieiil  effusion  within 
the  alxloniliial  cavity  at  the  time  of  holding  the  antopwy,  bul  cultures 
ol»laiiie*J  from  the  ti.ssties  failed  ti)  .sliow  tlie  inicriK'oecu.x  under  coa- 
sideration. 

The  effect  of  heat  upon  tlie  toxins  was  obtain<>d  liy  heatiiigihe  filtrate ' 
for  lliirly  Miinutes  at  fiO"  C.     P'our  guinea  pigs  were  tlteu  inoculated, 
respeetivel}',  with  1,  2,  •'{,  and  4  e.  c.  of  this  mat<'rial,  at  the  sanu*  time 
tluit  4  others  received   the  same  quantity  of  the  liltrate  which  had 
not   been    suV»jected    to   sueli    heating.      Three   days   later   these   8 
animals,  together  with  :.'  contrnl  guinea  i)igs,  were  inoculated  intra- 
abdtmiinally  with  0.5  c.  c.  of  virulent  culture.     The  4  guinea   pigSj 
receiving,  i-espectively,  1,  2,  '.i,  and  4e.  c.  of  the  boated  filtrate  died  it 
twenty-one,  sixteen,  nine,  and    twelve  days,  respectively,  after  the 
injection  of  the  virulent  culture,  while  tlie  check  animals  lived  for  nine 
and  thirteen  days.     Three  of  those  guinea  pigs  that  received  tha 
uubcatcd  iiltrate  are,  at  present  writing,  in  an  ap])arently  healthy  eon^ 
dition,  while  guinea  pig  Xo.  •2S'y2,  that  was  inoculated  witli  1  c.  c.  oi 
the  filtrate  and  three  days  later  0.5  c.  c.  of  a  virulent  bouilhm  culture^ 
died  of  typical  takosis  on  the  seventeentli  <lay. 

It  appears  from  these  experiments  thai  the  uiiheated  filtrate  pos-^ 
sessed  bactericidal  properties  and  conferred  limited  power  to  prevent 
an  attack  of  takosis,  but  when  subjected  to  a  tenipei-ature  of  00"  C. 
for  thirty  iiiiuute.s  its  toxin  was  presumably  destroyed,  as  no  protect- 
ive action  was  observed  following  its  use. 

In  order  to  test  further  (see  also  remarks  «n  treatment,  p.  :1S8)  th€ 
immunizing  effect  pi'oduced  by  the  administration  of  the  toxins  in* 
the  iiltrate,  5  c.  c.  of  this  fluid  were  injected  sultcutaneously  on 
Septeml>er  18  into  each  of  4  goats,  2  being  afTected  with  scours  and  yj 
greatly  enfeebled,  and  .'  healtfiy  animals,  Nos.  lf)36  and  721.  Th^^ 
first  2  died  within  forty-eight  hours,  as  was  (>xpecled,  but  the  latter 
2  are  still  healthy.  The  extent  of  immimity  conferred  !>y  this  liltrate 
was  the  subject  of  further  consideration,  and  for  this  purpose  goat 
No.  r.i;i*!  alone  was  used.  The  animal  was  a  young  female  Angora 
goat  weighing  4H  pounds,  and  received  intravenously,  on  October  2, 
1  e.  c.  of  a  bouillon  culture  prepared  from  the  heart,  of  a  guinea  pig 
that  had  died  from  a  culture  of  goat  spleen.  At  that  tim<>  her  tem- 
perature was  102.4"  V.  An  elevation  was  noted  (ui  October  G,  when 
10.3.5°  was  recorded;  on  the  Hlh,  lOi";  and  on  the  lOth,  105.2,  at  which 
time  purging  became  established.  On  {>(^tober  11  the  animal  refused 
food,  was  unwilling  to  stand,  and  was  purging  freely,  the  feces  being 
verj'  light  in  color  and  covered  with  mucus.  Octolwr  12,  still  purg- 
ing; feces  nearly  white;  temperatur-e,  1114.2".  October  14,  feces  firmer, 
but  still  while;  tem|)eralure,  normal;  weight  44  pounds;  atipetite 
improving;  circulation  of  extremities  impaired  losuch  an  extent  that 
they  feel  cold  to  the  touch;  normal  conditions  t^uickV^  xvt\,>Mw»sSs.  *.Vv>a%.. 
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this  time.  After  an  inU-rviil  of  IwiMUi'-five  days  from  the  time  of  first 
injection  another  iuw.'iilation  was  maile  witli  2  c.  e,  of  a  A-irulent  cul- 
ture inlraabdoniinally,  since  thi»  metliod  has  always  sliown  more  posi- 
tive i-esuits.  lu  this  instance  the tjoat  liccanie  dull  ami  languid,  which 
conditions,  however,  (quickly  passed  away,  and  her  temperature  never 
exceeded  102.4"'  F. 

Tliat  the  immunity  was  eonfernil  !>}•  the  -5  e.  c.  of  lillrat<'  received 
ou  September  l!S  must  appear  evident  when  taken  in  connection  with 
the  results  obtained  with  the  check  animal,  goat  No.  1741  (see  p.  .170), 
which  died  eleven  days  after  the  inoculation  with  a  similar  cultui-e. 
After  one  month  had  elapsed  from  the  date  of  the  complete  recovery 
goat  No.  193(3  was  bled  nseptically,  and  the  sterile  serum  procured  for 
further  exiierimi-ntaiion.  Five  guinea  pigs  were  iniK-ulated,  i-espeo 
tively,  with  I,  l.'>,  2,  2.0,  and  3  c.  c,  and  three  days  subscquentlj" 
received  0.5,  0.25,  0.75,  0.50,  and  0.30  c.  c,  respectively,  of  virulent 
culture,  which  killed  the  check  guinea  pig  in  eleven  days  after  an 
iutrjiabdominal  injection.  At  the  present  time  3  of  thest?  guinea  pigs- 
show  no  inconvenience  as  a  result  of  the  inoculation,  while  the  third 
and  fifth  guinea  pigs,  that  received  0.75  and  0.30  c.  c.  of  the  culture, 
died  on  tlie  forty-first  and  thirty-ninth  <lay,  rvsi>ectiveiy,  the  latter 
with  takosis  und  the  former  of  an  intercurrent  disease. 

It  will  Iw  seen  at  once  that  tlic  immunizing  projierties  of  bloi^l 
serum  obtained  fi-om  an  immune  goat  were  not  perfect  in  their  act  ion 
when  applied  to  the  guinea  pigs  in  tliis  test,  although  tlie  protection 
of  3  of  the  animals  (Nos.  1,  2,  and  i)  offers  sufficient  cncounige- 
mcut  to  warrant  further  investigation  along  this  line.  Ilail  the  pro- 
tective powers  of  the  serum  been  theoretically  effective,  the  guinea 
pig  that  dietl  with  tuko.>*i»  (the  fifth  of  the  test  group)  would  have 
been  the  last  one  of  the  number  to  show  the  effects  of  the  disease,  as 
it  reccive<l  the  largest  amount  of  the  serum  and  one  of  the  .smallest 
amounts  of  the  virulent  culture.  Comparison  of  the  duration  of  the 
affection  in  the  case  of  the  guinea  pig  that  died  of  takosis  thirty-uine 
days  after  the  virulent  culture  was  applie<l,  with  its  course  of  only 
eleven  days  in  the  animal  used  as  a  check,  indicated  further  tliat  the 
serum  exerted  some  retarding  action  upon  the  advance  of  the  disease 
in  this  animal.  This  same  serum  has  been  subjected  to  a  practical 
test  o!i  2'!  goats  in  a  fiock  of  25(>  in  which  the  disease  is  now  prevail- 
ing. The  results  of  the  al)ove  treatment  can  not  l)e  obtained  iu  time 
for  this  publication.  The  test  with  blood  serum  as  an  immunizing 
agent  against  takosis  is  at  present  too  incomplete  to  warrant  any 
accurate  estimate  of  its  i)rf>tective  value,  and,  although  the  few  exixri- 
mcnts  herein  recortled  .show  encouraging  results,  the  immunity  has 
not  yet  been  proved  sufficiently  constant  i>r  reliable  to  justify  at 
present  a  recommendation  of  serum  for  general  use  as  a  i»role<'tive 
agent. 

Alter  oi«8orving  the  apparent  bactericidal  proiierties  possessed  by 
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the  filtrate  it  was  decided  to  ascertain  the  effect  of  the  sterilized 
bouillon  <niltiires.  Tlieso  were  pivparcd  by  growing  the  culture  for 
ten  days  in  5  per  ceut  glycerinized  peptone  bouillon,  then  killing  it 
by  an  exposure  of  thirty  minutes  to  60'  C,  and  aft<^rwanl.s  filtering 
through  sterilized  cotton.  From  this  study  it  would  appear  that  the 
toxins  are  extracellular  and  that  they  are  destroyed  by  the  above 
temperature,  as  the  injection  of  this  fluid  failed  to  produce  the  least 
reaction  in  the  inoculated  guinea  pigs;  nor  were  the  guinea  pigs  pro- 
tected in  the  slightest  degree  from  a  subsequent  inf«'ulatii)n  of  a  pure 
ealture,  as  will  be  seen  from  the  following: 

Six  guinea  pigs  inoculated  on  November  7  with  llir  .sterilia-d  cul- 
tures in  doses  ranging  from  1  to  3  c.  e.  subsequently  rcceivc<l,  9ul)cu- 
taneously,  O.o  c.  c.  of  a  vimh'nt  culture  siraultaneoiLsly  with  two 
check  animals.  Deaths  followed  among  the  first  group  of  animals  in 
an  average  of  sixteen  days,  while  the  two  control  animals  died  on  the 
fourteenth  and  eighteenth  days,  respectively.  Inoculation  exjieri- 
mi-nts  were  begun  at  the  same  time  on  a  small  (lock  of  goats,  each 
animal  receiving  3  c.  c.  subcutaneously,  which  wa.s  repeated  in  ten 
days.  The  prelimiuarj-  report  in  this  instance  confirms  the  work  done 
on  guinea  pigs,  and  shows  nither  conclusively  that  the  immunizing 
properties  of  sterilized  cultures  are  practically  nil. 

mic;koscopic  lesions. 

Lungs. — Microscopically,  the  terminal  bronchioles  and  alveolar  pas- 
sages present  swollen  walls  and  contain  various  amounts  of  mucous 
exudate  and  desquamated  cells  as  a  result  of  a  catarrhal  inflammation. 
In  most  cases  whore  the  diseased  areas  in  tlie  lungs  of  the  goat  were 
examined  there  has  been  found  little  pneumonic  consolidation,  but 
bronchiolitis  is  quite  prominent.  Some  small  areas  of  con.solidation 
are  seen  with  tJie  alveoli  and  air  sacs  iillecl  with  granular  tlebris  and 
variable  numbei-s  of  c{)illM'lial  cells,  red-blood  corpuscles,  and  leuco- 
cytes. An  active  desiiuauiation  and  proliferation  of  the  eijitlielial 
lining  membrane  is  present.  The  intcralveolar  septa  show  a  consider- 
able round-cell  infiltration.  The  lilood  vcs.sels  of  th(<  septa  are  dis- 
tended and  surrounded  by  migrated  loucoeytes.  Frequently  a  bronchus 
is  found  affected,  with  the  lumen  containing  a  small  number  of  den- 
qnamated  fqntlielial  cells  and  slight  fibrinous  cxudati'  an<l  h-ucoeytes. 
A  round-cell  infiltratirni  is  .seen  in  the  neigh l.»nrlioo<l  of  the  bronchus, 
the  walls  of  which  are  swollen,  indurated,  and  granular  in  ajtpearance. 
Tlie  surrounding  peribronchial  tissue  shows  in  most  cases  an  inflam- 
mation by  contiguity.  The  pulmonary  lesions  observed  in  the  guinea 
pig  present  the  characteristics  of  a  bronchopneumonia.  The  organism 
is  occasionally  found  in  the  fibrinous  exudate  and  in  the  blood  vessels. 

Liver. — In  the  liver  of  the  guinea  pig  there  appears  to  be  a  conges- 
tion of  the  blood  ves.sels,  especially  in  the  portion  lying  beneath  the 
capsule,  and  is  accompanied  by  focal  areas  of  fatly  dt^^<fe\v»x«.^As$^ 
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occupying  Hio  peripheitil  zone  of  the  ju'iiii  in  ihe  form  of  ninn«>ro«8 
snmll  glohuk's,  wbicli  in  sonu>  cells  coniplctoly  obscure  the  nucleus. 
The  protoplasm  of  the  hepatic  cells  is  extremely  granular.  In  the 
organ  obIainc(l  from  tlitr  goat  there  is  no  congi-stiou,  bul  the  areas  of 
fatty  dcgcncraliou  are  ob.sorvablo,  allhough  in  a  snniH  <legree  and 
always  in  insular  patches. 

Kidneys. — The  kidneys  present  tlie  niicrnscopic  appearance  usually 
ob.served  in  catarrhal  or  parenchyuialou.s  ncplirilis,  with  the  most 
inarlvcd  changes  occurring  in  the  cortex.  Certain  Mal]>ighiaii  tufts 
show  an  increase  of  celts  iluo  to  the  proliferation  of  liie  vascular 
epithclinin,  obscuring  and  compressing  the  capillaries.  Increase  of 
the  cells  of  (lie  tufts  somelinics  o('</urs.  The  intcrcapsular  sjiai-e  is 
dilated  and  contains  an  albuminous  e.vudat*.  The  convoluted  tubulea 
show  the  cpitherunn  to  bo  swollen  and  granular,  and  in  some  cases 
desiinamated,  while  tlu'  himina  of  these  tubules  also  show  the  i)resonce 
of  an  albuminous  deposit.  As  the  micrococcus  has  not  been  fotind  in 
the  kiilney  on  microscopic  examination,  the  lesions  here  ai-e  presum- 
ably the  result  of  fh<i  to.\ins. 

Hnu'l. — Localized  areas  of  parenchymatous  degeneration  may  be 
observed,  involving  isolated  fibers  or  groups  of  fibers.  Their  contents 
are  found  to  be  fine  granules  of  an  albuminous  nature,  which  do  not 
completely  obscure  the  striations  or  the  nuclei  of  the  mu.scle.  In 
some  fibers  a  more  advanced  stage  has  occurred,  which  restills  in  the 
production  of  small,  dark  granules,  accompanied  with  small  droplets 
of  fat.  In  the  heart  of  the  guinea  pig  the  iuterlibrillar  connective 
tissue  shows  a  proliferation  of  the  nuclei,  and  there  is  a  slight  indica- 
tion of  a  round-coll  infiltration. 

Si'Ietn. — A  microscopical  examination  shows  a  thickenwl  capsule, 
which  is  wrinkled  and  contracted.  An  increase  in  the  thickness  of  the 
fibrous  Irabecuh'e  proceeding  from  the  deejK'r  layer  of  the  capsule  and 
from  the  walls  of  the  small  blood  vessels  is  the  consincuons  fcatuiv, 
with  the  aceomi»auying  atrojihy  of  the  JIalpighian  corpuscles  and 
splenic  pulp.  The  conncclive  ti.ssu<'  cells  and  delicate s( I'ands of  fibril- 
laled  tissue  are  very  noticeable  among  the  lymphoid  elements. 

tSiiiiill  iiile.'iliius. — The  apjiearance  of  these  tissues,  especially  of  tho 
duiKlenum,  is  that  of  a  productive  inllammation  with  exudation,  asso- 
ciated with  more  or  less  necrosis  of  the  mucosa.  The  mucous  mem- 
brane of  the  small  intestine  shows  extensive  desquamation  of  the 
epithelial  lining  an4l  ;it  times  a  superficial  or  even  complete  necrosis  of 
the  glandular  layer.  The  mucosa  may  also  present  a  tj-pical  protluc- 
tive  inflammation  with  exudation  of  a  fibrinous  character  and  small 
cell  infiltration  around  theengorgeil  blood  vessels.  The  solitary  folli- 
cles are  hyperplastic.  The  serous  coat  is  thickened  and  the  blood 
vessels  visibly  distended.  Scattered  profusely  throughout  the  exudate 
and  within  the  blood  vessels  of  the  submuco.sa,  as  well  as  in  the  intact 
mncosa,  are  the  specific  micrococci. 
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Tlic  atlciitioii  <if  one  who  is  called  to  examine  a  goat  suffefiiii;  with 
takosis  is  al  ouee  ftttraelcd  hy  tlic  aiKMiiio,  bkiodless  appearfinco  of  ail 
tin*  expo.st'il  im'inbrani'H.  So  proiiuiient.  is  this  syinptoin  (hat  efforts 
have  been  made  to  determine  the  efTcct  of  the  disease  upon  tne  biocd. 
The  !;cei'iii  (MirrocoiTii-i  vaprintui)  is  readily  recovered  from  the  blood 
of  the  cireulation  in  any  part  of  tlie  body  of  animals  that  have  died  aa 
a  result  of  tlio  test  inoculations  or  of  (he  natural  disease.  It  is  lound 
in  the  plasma,  but  never  wilhin  the  cells  themselves.  Ellenborj^er 
{PhysioJoyie  der  Ilanssiiujjethiere)  and  K.  Meade  Smith  (Pliysiology 
of  Domestic  Animals)  give  the  number  of  red  corpuscles  in  a  cubic 
luillimr'terof  iioi-mnl  ^'oat  blood  as  varying  from  !l,("KHi,0rK1  to  10,OC>0,000. 
A  count  was  made  from  the  blood  of  several  yi>jits  obtained  for  exper- 
imental purposes  in  tho  laboratory  and  the  result  was  confirmatory  of 
this  statement  in  a  very  satisfactory  defifree.  The  average  result  of 
the  count  in  these  cases  gave  the  number  as  9,070,(K>O  per  cubic  milli- 
meter and  about  0,2(>0  leucocytes  in  the  same  amount  of  blood.  Later 
a  count  was  made  from  the  bloot!  of  an  Angora  goat  sent  to  the  labo- 
raLoi-y  during  the  last  stages  of  the  flisease. 

The  animal  was  greatly  emaeiatetl,  of  an  anemic,  debilitated  appear- 
ance, and  was  suffering  from  profuse  <liarrhea.  We  have  no  means  of 
knowing  how  long  this  goal  had  been  aflTecd'd  by  the  disease,  but  evi- 
dently it  had  been  ailing  for  some  weeks.  The  count  of  red  eoriniscles 
in  this  inslance  gave  11, 208, 000,  showing  a  material  increase  above 
the  normal  number.  Other  counts  were  made  from  the  blood  of  two 
Angora  goats  tlod  had  been  received  at  the  lalxiratory  in  a  healthy 
condition  and  aftei'wards  inoculated  with  21  icrucocciis  fajtritiiis,  one 
receiving  1.5  c.  c.  of  a  bouillon  cultitre  intravenously  and  the  other 
1  c.  c.  intraabdominally.  Violent  jiurging  ensued  in  eight  days  in 
both  cases.  'J'ho  count  of  the  coi'pu.scles  of  the  blood  was  made  before 
the  animals  recovered  fully  from  the  effects  of  their  inoculation  and 
when  (he  pui-ging  was  quite  profuse.  The  result  obtained  by  counting 
the  coriniseles  under  these  eondttions  was  that  the  blood  in  the  first 
contained  11,190,000  red-blood  cells  and  20,660  white  cells  per  cubic 
niillime(er,  while  in  (he  second  case  the  red  and  white  cells  numlKTcd 
l-,lfH>, nun  and  ls,.}i>0,  rcspectixely.  The  Icneocytosis  in'.heseinsJaiices 
was  chiefly  due  to  an  increase  in  the  number  of  polymorphonuck^ar 
leucocytes  and  (lie  eosiuophiles.  In  another  case,  affected  with  the 
natural  disease,  tlu?  red  etu-puscb's  numbered  10,208,000 aud  the  white 
corpuscles  l-t,8ij0. 

It  will  be  seen  from  the  few  blo()d  counts  thus  far  made  that  the 
uumlier  of  red  coriiuscles  is  not  diminished;  in  faci,  it  is  sometimes 
increased  (polycythemia),  especially  <luring  Ihe  presence  of  the  diar- 
rhea, and  is  [nobably  only  relative,  coincident  with  the  removal  of  tlio 
watery  constituents  of  the  blood.     The  individual  red  cells  are  small 
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(norninl  .size  4.1  ;/. — Ellenberger),  pale,  and  light  in  wt-igbt,  presume 
alilj-  the  result  of  the  loss  uf  iiitrog<Miuus  uifiteiial.  'lliey  are  also 
changed  in  outline,  particularly  in  the  later  stages  of  the  disease, 
when  Ihcv  assume  an  irregular,  misshapen  form  (poikiloeytosis).  The 
inorease  in  the  nuuiber  of  leucoi'ytes  (leucocjtosis)  is  absolute  and 
dependent  upon  the  chi-onic  nature  of  this  infection.  In  explaining 
the  phenomenon  in  this  instance  we  are  inclined  to  ignore  the  over- 
pniducfion  thi-ory  of  Virchow  nnd  Ehrlieh  and  accept  the  iden 
advanced  by  Von  Limbeck,  Jakob,  and  Giddschncider,  who  hold  that 
the  bacterial  toxins  circulating  in  the  blood  act  in  a  chemota<*tic 
manner  to  attract  into  the  blood  .stream  leticocytes  which  were  pre- 
viously in  the  lymph  {•hannels  and  spleen,  and  that  these  white  cor- 
puscles ailded  to  those  already  in  the  blood  produce  the  leucocytusis. 
The  specific  gravity  of  the  blood  was  taken  iu  a  number  of  inst«uces 
with  the  average  record  of  1.031.  It  is  utterly  imjiossible  to  determine 
the  amonnt  of  hemoglobin  present  by  means  of  the  Von  Fleischel 
instrument,  as  the  greenish  tint  of  the  blood  is  not  comparable  to  the 
red  of  the  index  gla.ss.  However,  the  amount  of  hemoglobin  was 
relatively  a.soertained  as  50  per  cent  by  a  modilieation  from  Schmaltz 
(I'athologie  des  Blutes  und  die  Blutkraukheiten,  Leipzig,  IS96),  cou- 
sidering  the  normal  specific  gravity  of  the  blood  of  the  goat  as  1.042. 


TEtHXIQfE. 

For  the  histological  study  of  the  pathological  alterations,  the  tis- 
sues were  fixed  in  either  Ciraf's  chrome-oxalic  fluid,  Zenker's  fluid,  or 
gradually  ascending  .«Lrengtlisof  alcohol  and  hardeuol  in  dilute  chlo- 
roform. They  were  then  infiltrated  and  embedded  in  parafiin  and 
eut  in  serial  sections.  In  bringing  out  the  pathological  lesions  vari- 
ous staining  preparations  were  employed,  including  hematoxylin  and 
eosin,  Weigert's  fibrin  stain,  Bismarck  brown  ami  eosin.  Gram's 
method  followed  by  eosin,  alum-carmiu,  and  carbol-fuch.sin  counter- 
stained  witli  methylene  blue,  the  best  and  most  distinct  sections 
resulting  from  the  first  two  mentioned  agents. 

DESCRIPTION  OF  PREVIOUS  EPIZOOTICS  OF  ALLIED  CHARACTER  AMONG 

CfOATS. 

The  first  mention  in  foreign  literature  of  any  disease  of  go.it^simn- 
lating  the  one  now  nnder  consideration  seems  to  have  Iwen  made  by 
Puseh '^''  of  Drestlen.  The  disease  appeared  in  the  fall  of  18J>4 
among  a  numlK-r  of  goats  recently  brought  from  the  SimmenthnI  of 
Switzerland  for  breeding  purposes.  L'pon  their  arrival  in  Saxony 
they  were  sold  to  different  breeders  and  in  this  way  were  scattered 
about  in  six  neighboring  towns  and  ujxtn  thirty  various  farms.  Sev- 
eral days  later  a  disease  appeawd  simultaneously  among  the  goats  of 


"  These  fiifiTes  refer  to  bibliography  at  end  of  this  article. 
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this  importiitioii  in  five  of  tlie  six  tovnis  ia  which  they  li«d  been 
received,  and  it  qniekly  spread  to  the  neigliboring  goats  with  which 
they  had  been  placed. 

Tlie  animals  were  purchased  on  October  8,  and  were  unloaded  from 
the  care  and  delivered  to  their  several  owners  on  Octol)er  12.  Noth- 
ing was  seen  to  be  wrong  with  them  at  this  time,  but  after  a  few  days 
complaints  began  to  reach  the  authorities  which  stated  that  the  goats 
were  affected  with  cough  and  diarrhea.  They  were  visited  by  Dr. 
Pnscli  on  Octobi-r  25,  thirteen  days  after  their  arrival  from  the  south. 
Ou  the  first  farm  which  lie  visited  he  found  three  imfwi-ted  goats  and 
one  native  goat  sick.  All  of  them  coughed  in  response  to  percussion 
with  a  short,  superficial,  painful  eoiigh.  The  native  goat  seeme<l  to  l>e 
more  seriously  affected  than  those  recently  arrived  from  Switzerland. 
Its  temperature  was  40.5-  C,  respiration  35,  and  puLse  110;  mucous 
membranes  yellowish ;  nostrils  widely  distended ;  breathing  labored  and 
painful;  appetit*?  poor,  'llie  animal  was  so  .sluggish  that  she  ref  use<l  to 
stand.  On  another  farm  he  found  that  one  of  the  goats  had  been  killed 
and  its  viscera  l)uricd.  The  heart  and  lungs  were  i-ecovered  and  e.'wam- 
ined,  but  under  the  existing  circumstances  the  results  were  not  satis- 
factory. The  heart  was  seen  to  be  gray-red  and  very  poor  in  fat. 
Pneumonia  was  present,  accompanied  with  enteritis.  Mice  inwnilated 
from  thesf  hings  gave  negativ-e  results.  On  this  farm  the  iliseaso 
spread  among  tlio  native  goats  to  a  serious  extent.  The  incul«ition 
period  w>is  about  ten  days.  Sheep  kept  in  the  same  pasture  were  not 
affected.  The  greater  part  of  the  imported  goats  sickened  after  their 
arrival,  an<l,  a.'i  tliey  were  all  bought  in  the  Simmentlial  and  were  not 
unloaded  en  route,  infection  during  tran.sportation  was  impossible. 
The  disease  appeared  simultaneously  among  most  of  the  goats  of  this 
importation,  suid  quickly  spread  to  the  natives  with  which  they  had 
been  herded,  causing  great  loss  among  the  latter  animals. 

The  infected  farms  were  quarantined  until  the  disea.se<l  animals  had 
either  died  or  recovered,  which  ref|uii-fd  but  a  few  months,  as  the 
affection  ilisappe.ired  voluntarily  during  that  time. 

Another  outbreak  of  a  very  similar  disease  among  goats  was 
reporte<l  i»y  Storch  ". 

The  native  goats  of  8chin;ilkal<len  are  of  large  size,  rugged,  good 
producers  of  milk,  and,  until  the  importation  of  Sajvnen  goats  from 
Swit-zerlaud,  they  were  verj'  healthy. 

Twenty  JSuanen  goats  were  imptirted  and  placed  among  the  native 
flocks  in  May,  l><!t4.  In  July  the  disea.w  had  Ix'come  so  widely  spread 
that  the  antiiorities  sent  Schiitz  and  Storch  to  investigate.  Storch 
states  that  the  rep<jrt  of  Pusi-h,  IH'.H,  is  the  only  one  in  (Terman  liter- 
ature describing  a  disease  which  n's<_'mbles  this  in  anj-  way,  while 
Ilutcheon's  pleuro-pnenmonia  of  goats  in  South  Africa  may  be  the 
same  thing,  but  he  is  unwillini^  to  decide. 

Of  0;JU  goats  in  Steinliaoh-Hallenburg  'Ml   became  affeetevV.,  ».vA. 
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many  of  tliose  died,  Liit  no  accurate  statement  of  the  number  of 
deaths  was  obtdiiuihle.  In  tlie  acute  form  the  floats  refuse  food, 
becoiue  dull  and  depressed,  and  lie  down  most  of  the  time.  Their 
breathing  becomes  labored  and  painful;  pulse  often  reaches  120  to 
14i>  per  minute;  cunjih  is  always  present.  y\hout  one-half  of  these 
eases  are  fatal,  many  of  the  animals  dying  in  convulsions  and 
opisthotonos. 

In  the  chronic  form  a  cough  is  always  i)resent,  fn-riuently  accom- 
panieil  by  na.sal  discharge.  The  disease  is  lingering  and  pei*sistent, 
but  apparently  does  not  affect  the  appetite. 

Examination  of  the  lungs  sh<)wcd  collapsed  areas  in  one  or  both 
anterior  IuIh-s.  silicons  membranes  of  t.he  bronchi  Wi-re  reddened, 
thickened,  and  covei-ed  by  a  slimy  coating.  Hacteriological  examina- 
ti<ni  revealed  the  presence  in  the  lungs  of  iinmerons  oval  to  round 
bacteria,  frcijnently  in  jiairs,  but  occasionally  single,  while  the  bloo«l, 
spleen,  and  liver  proved  negative.  White  mice  inoculated  subcut^ino- 
ously  with  cultures  showed  a  staring  coat  and  dullness,  but  recovered. 
A  rabbit  two  montlis  old  inocidated  with  scrapings  from  a  disejised 
lung  died  aty[)ically  in  three  days.  Hepatized  areas  had  developed 
in  its  hings,  iiowever,  and  the  presence  of  the  orgjuiism  in  tliese  tissues 
was  established. 

Ib-althy  goats  placed  in  isolated  stalls  in  stables  .sheltering  diseased 
animals  became  infected. 

Susceptibility  appeared  lo  increase  with  age,  since  young  kids  were 
not  afFeeled.  Mortality  of  the  acute  and  chronic  forms  considered 
together  reacheil  about  2.>  jier  cent. 

Careful  inquiry  failed  to  give  any  tiacc  of  a  similar  disease  in  the 
Simmenthal,  where  tliese  goats  were  purchased.  Further  importations 
of  goats  into  the  Kingdom  of  Saxony  were  prohibited  at  once  as  a 
result  of  this  outbreak. 

Various  exiK-riments  were  made  in  the  matter  of  treatment,  but  the 
best  results  were  derived  from  the  intialalion  of  creolin. 

Nicole  and  Refik  Bey  '",  of  Constantinople,  descrilie  a  pneumonia 
anvong  the  goats  of  the  region  adjacent  to  the  Gulf  of  Ismid,  it  having 
been  brought  there  by  goats  purchased  in  the  interior  of  the  country. 

The  symptoms  were  first  fe\er,  then  loss  of  appetite,  cough,  and 
nasal  discharge,  disturlicd  breathing,  and  soon  the  animal  began  to 
lag  behind  the  flock,  appearing  dull  and  languid.  Thedi.sease  lasts  a 
long  time,  an<I  the  animals  become  somewhat  jiaralyzed  four  or  live 
days  before  death.  The  attack  is  not  commoidy  accomjjanicd  by 
enteritis.  Calves  and  sheep  kept  in  the  same  flock  were  not  affected. 
Micro.'jcopic  examination  showed  red  and  gray  hepatization  and  the 
vessels  filled  witli  leucocytes.  The  pleura  was  thickened,  and  exuda- 
tion into  the  i>leural  cavity  was  moderately  abundant. 

They  have  constantly  isolated  a  cocco  bacillus  from  the  lungs.  It 
is  sometimes  alone  and  .sometimes  in  as.sociation  with  the  colon  bacil- 
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liKs  or  witli  BfifilJus  pijncyaneus.  It  was  never  fonnd  in  tho  blood. 
II  seeuis  lH)t1i  by  its  form  and  cliaraeler  Ui  belimg  to  the  hemorrhaj^ic 
septicemia  group.  Tlu-  bacillus  docs  not  retain  itsstain  when  treate(r 
by  Gram's  niethcxl.  On  liquid  media  it  appears  souietiiiies  as  a  dip- 
loeoeeus,  and  again  as  a  laneo-Mliapcd  bacillus,  reseniblinj?  in  its  con- 
tour and  size  the  pneuinoeoc'.cus  of  Talainon-Fraenkel.  When  the 
nutriment  in  the  media  is  abundant,  its  f<irm  is  round  and  there  is  a 
decided  tendency  to  form  chains.  Mice  were  most  susccpiibli'  to  this 
germ.  A  vei-y  .small  quantily  of  culture  injected  subcutaneously 
caused  death  in  ten  to  twelve  houi-s  from  septicemia.  Two  cubic  een- 
limctcrs  subcutaneously  kills  rabbits  in  ei,i;hl  days,  form ing  abscesses 
in  tiio  Uuigs.  A  test  p>at  die<l  in  four  weeks,  enuiciatcd,  and  with 
limbs  paralyzed  during  the  hist  few  days  of  life.  Cocco-bacilli  were 
recoveivd  from  all  visceral  orirans.  Another  jroat  ivcovcrcd.  A  third 
goat  sliDwed  diarrhea  and  fevr  the  day  after  beini^  inoculate<l  and- 
then  recovered.  It  was  subsequently  reinoeulated  with  fluid  from  a 
hcjializecl  hitig  atul  died  in  oncuHUith.  All  goals  tested  in  the  labor- 
atory provei!  very  resistant,  ("alvcs  and  dogs  were  in<K'ula1c<l  with 
5  c.  C.  of  a  pure  culture  without  results. 

The  men  who  were  first  interested  in  introducing  well-iired  Ang(ji-a, 
Til>et,  aiid  Cashmere  goals  into  this  country  rncmuUered  some  thor- 
oughly discouraging  expc^rieuces,  which  were  verj'  probably  due  in  a 
measure  to  the  ravages  of  the  disease  under  consideration.  As  early 
as  the'year  ISS-l  a  prospective  purchaser  of  Tibet  goats  living  in  the 
State  of  (ieorgia  was  warned  by  a  naturalist  of  noteaguinsi  completing 
Ins  purchase  for  the  reason  thai  these  goat.s,  "like  the  llamas  of  the 
Andes,  could  not  be  successfully  acclimated  in  a  locality  under  l(i,(HX) 
feet  above  the  ocean."  The  pui-cliase  was  consummated  in  si)ite  of 
the  fricnilly  warning  of  the  natnrali.st,  and  the  final  owner  -,  in 
recounting  his  experiences  later,  wrote:  "His  opinion  proved  to  be 
correct,  as  all  of  the  Tilx't  goats,  pure  arid  grad<'s,  in  my  flock  died 
in  a  few  years  after  I  bad  purchased  them,  fi'om  a  disease  of  Iheir 
lungs  condiined  with  dj-sentery." 

A  writer'  in  the  t'ountrj'  fJentlemen  of  February  4,  1875,  al.so 
reports  .serious  losses  in  a  lloek  placed  in  his  care  <ui  a  farm  at 
Rapidan,  \'a.  Allhougli  he  ree(^rdB  no  specific  .symptoms,  the  follow- 
ing quotations  have  great  interest  to  all  who  are  making  a  study  of 
takosis: 

In  the  early  cold  weather  the  goats  1)egan  to  sicken.  I  had  the  sick  ones- 
removed  t^)  other  tjuartt-rs,  and  wrote  for  remedieH  to  Mr.  E.  I  sttidied  Ramlall' 
also,  but  nothing  cured  them.  They  died,  iitid  more  wore  taken  sick.  I  sent  for 
Mr.  E.,  tlie  owner  of  the  j;oatn.  anil  when  he  came  lie  nui<l  the  (liffiialty  was  cold 
and  hnnKer.  thonfth  they  hail  luoii-  than  a  "  little  h;iy  and  fodder"  iK'sidcK  udili- 
tiiMi.il  meal,  iiov  h  more  in  i)ro)i()rtioii  tlmii  my  sheep,  which  at  that  time  were 
rniiniiig  at  liirjie  without  shelter  and  iloiiig  widl.  »  *  •  The  next  morning  a 
fine  yotm>{  Imck  which  had  been  npiKirently  well  the  night  before  was  liroiight 
out  in  a  dying  ci mditii^n.    Mr.  E.  examined  it  closely  ami  said  it  wa*  u.  d<iioA<e5i. 
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case  of  liver  diaesise,  an  infectious  epidemic  which  Angora  goats  were  snbject  to 
in  their  own  coantry ,  and  regarded  as  bo  fatal  by  the  Turkish  shepherds  that  they 
said  of  it,  "'  There  is  no  cure  but  Allah." 

I'egler"  in  the  j'ear  18S5  doseribetl  what  he  lerined  "A  disease 
peculiar  to  goats."  It  will  be  Boen  upon  reading  the  following  excerpt 
from  his  work  that  his  description  of  the  scourge  that  appeared  among 
the  members  of  his  flock  might,  in  most  particulur.s,  verj'  well  be 
applied  to  a  flock  affected  with  takosLs.  From- the  page  describing 
symptoms  were  borrowed  the  following: 

^  The  first  thing  that  is  noticed  is  a  falling  off  of  appetite,  which  may  at  first  be 
slight,  bnt  soon  gets  worse  until  it  is  a  difficult  matter  to  get  the  animal  to  eat  at 
aUL  The  result,  of  course,  is  that  it  rapidly  loses  flesh  and  falls  away  to  a  skele- 
ton. Sometimes,  however,  tlie  appetite  remains  good,  but  the  emaciation  goesoa 
just  the  same,  though  the  process  is  slower.  The  breathing  is  sometimes  labored 
and  the  breath  nearly  always  verj'  unpleasant.  A  cough  is  very  often  an  accom- 
p*Biment  of  the  disease,  leading  one  to  supx>oee,  with  other  symptoms,  that  the 
hmgs  were  affected ,  but  this  is  seldom  the  case.  The  one  prc\-ailing  feature  which 
can  never  be  overlooked  is  the  general  bloodlessness  of  the  animal.  This  is  shows 
by  the  pale  color  of  the  gums  and  inner  surface  of  the  lips,  and  also  of  the  mem- 
branes lining  the  eyolida,  which  in  health  are  of  a  bright  red. 

Before  the  disease  is  far  advanced  diarrhea  sets  in,  which  logins  with  a  slack- 
ness of  the  bowels.  This  soon  gets  worse,  however,  and.  though  it  may  be  stopped 
for  a  time,  it  is  almost  siire  to  break  out  again,  owing  to  the  failure  of  the  digest- 
ive organs  from  the  impoverished  condition  of  the  animal.  The  diarrhea  may 
last  for  several  weeks,  but  as  it  advances  it  often  takes  the  form  of  dysentery. 
The  iK)or  creature  then  becomes  tix)  weak  to  stand,  and  it  generally  dies  uttering 
plaintive  cries  .and  moans.  There  are  otlier  symptoms  which  occasionally  mani- 
fest themselves,  such  as  sweTliug  K-neath  the  jaws  and  weakness  al)out  the  limbs, 
the  iinimal  always  standing  with  its  head  down  and  back  arched,  looking  the 
picture  of  misery  and  dejection. 

Strange  to  .say.  in  nearly  all  the  postmortems  which  have  Ijeen  made  and  reported 
to  me,  there  has  been  n:>  organic  disea.se.  Internal  pariisites  are  sometimes  dis- 
covered, but  not  in  sufficient  quantities  to  greatly  affect  the  animal's  health,  much 
less  cause  its  <1eath.  which  in  all  cases  is  due  to  exhaustion. 

ECONOMIC    I.MPORTAXCE. 

A  few  years  ago  the  flocks  of  Angora  goals  in  this  country  were 
comparatively  unimportant  in  number,  and  they  were  nearly  all  of 
them  kept  in-Soulhern  latitudes,  hut  during  reocnl  years  the  raising  of 
these  animals  has  received  a  remarkable  impetus.  New  uses  have 
been  discovered  for  the  (leeec,  they  liave  been  widely  exploited  as 
brush  cradicators,  and  their  llcsh  lias  been  more  i-eadil.v  accepted  as 
a  food  product,  until  at  present  they  luivc  reaehe<l  an  cslablished,  .set- 
tle<l  value  in  many  of  tlie  larger  live-stiM'k  markets.  As  u  result  of 
the  wldcspreail  interest  thus  awakened  in  them,  man}'  slock  rai.sers 
liave  made  purcha.ses  of  foundation  stock  with  the  intention  of  estab- 
lisJiing  tlien'with  a  jjrofltable  flock.  Othei-s  have  made  lai-ger  pur- 
chases at  tlie  start,  being  unwilling  to  wait  for  the  slow  natural  increase 
in  numbers  of  their  animals.  By  means  of  numerous  transactions  the 
itiiimnla  htivc  boon  placed  in  widely  distributed  Northern  localities  to 


WINi,TEE:TTH    ANNUAL   REPOIiT, 


383 


which  tliey  were  formerly  strangers,  but  the  serious  losses  oausod  to 
these  iuvostoi's  by  outbreivks  of  takosis  served  as  a  cheek  to  mauy 
piosiMK'tive  purehasers,  and  tlie  Angora  goat  industry  was,  in  conse- 
quvneo,  subjeetfftl  to  a  diseouraging  setback,  and  li.us  not  expanded 
to  the  proportions  which  it  would  otiierwise  have  rea<'lie<l. 

Now  that  the  cause  of  the  trouble  has  been  deterniine<l,  one  may  bo 
warranted  in  claiming  that  the  disastrous  effects  of  all  outbi-eaks  up 
to  the  present  time  may  in  the  future  ]ye  avoided  in  large  measure. 
The  owner  of  the  flock  of  goats  will  now  see  tlie  importance  of 
deciding  upon  the  nature  of  the  ailment  affecting  them  just  as  soon 
as  any  general  disease  is  noticed;  and  when  takosis  has  ap]H'ared 
and  been  identified,  if  he  will  at  once  apyjly  the  precautionary  meas- 
ures and  the  course  of  treatment  to  be  recommended  later  in  this 
work,  he  should  avoid  many  of  the  discouraging  exi)erience8  of  his 
protleeessore. 

As  has  already  l)eon  stated  in  this  article,  the  most  serious  losses 
that  have  come  to  our  notice  have  occurred  among  goats  that  wen- 
removed  from  southern  localities  to  new  regions  far  to  the  northward, 
and  that  had  not  become  fully  acclimated  in  their  new  surround- 
ings. In  mnnj'  instances  the  trouble  has  appeared  very  .soon  after 
tlie  arrival  of  the  animals  at  their  destination,  even  before  tliey  have 
recovered  fully  from  the  serious  strain  incident  to  the  long  journey 
by  rail. 

There  is  always  a  value  to  be  derived  from  the  confirmatory  state- 
ments of  many  witnesses.  Various  observers  arc  sure  to  offer  a  vari- 
ety of  observations  upon  any  subject  in  which  they  may  have  a 
conjraon  interest,  and  for  tlie  purpose  of  presenting  to  the  reader  as 
generalized  a  knowledge  as  possible  of  the  effects  of  takosi.s  upon  a 
flock  of  goats,  and  al.so  for  showing  how  divereified  is  the  territory  in 
which  the  ravages  of  the  disease  are  being  felt,  it  has  been  deemed 
advisable  to  present  tlie  following  extracts  received  by  this  Bureau 
with  reference  to  the  disease. 

From  Knapp,  Wis.,  the  following  was  received: 

I  have  in  my  charge  aVmnt  50(1  goats,  and  they  have  been  dying  from  what  I 
called  striinach  worms;  bnt  of  late  I  have  come  to  thn  <r<inclTi»i'in  tlmt  sotncthing 
else  is  the  matter  with  them.  They  iDse  tlipir  appetite,  prow  thm  in  flesh,  congh, 
and  get  weak,  and  tlien  he  down  and  die.  Some  linger  along  two  or  three 
months.  Tliere  is  from  1  to  5  in  the  flock  that  show  the  Rymiitom.s  all  the  time, 
and  from  1  to  3  die  per  week.  They  fir.it  congh,  then  lag  behind  the  flock  at 
night  when  coming  to  the  barn.  Then  there  is  lack  of  appetit*,  they  grow  poor 
and  weak  and  look  gannt  all  the  time,  as  thongh  they  have  been  starved, 

A  letter  of  inrjuiry  from  Pittsburg,  I'a.,  asks: 

Would  some  of  yon  let  me  know  what  the  proper  feed  ia  for  goats  through  the 
winter  when  they  have  no  pastnre?  I  bought  a  few  Angora  goats  and  so  did  a  few 
of  my  neighbors,  and  they  are  dying.  The  flix;k  that  we  obtained  them  from  was 
very  po<»r,  in  fact  I  never  sJiw  anj'thing  poorer  to  live  than  the  goats  were  when 
we  received  them.  I  feed  mine  on  corn  and  oat  chop,  half  and  half,  and  com 
fodder,  undent  some  apple  brush,  but  for  all  1  could  do  my  g<i«.l«.  ^SsA-wrCCo-^itwos* 
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A  wvilor  from  Lausliorne,  Pm.,  sends  the  following  record  of  lii 
obsprvatious: 

To  look  nt  our  goitts  in  the  yanl  you  woulil  nay  tht-y  l<joke(l  fini'.  and  you  coiildj 
hnrdly  pirk  ont  one  that  you  ini^ht  tUiiik  was  not  <iinte  np  to  tlie  averajje.  yet 
t">-iii<>m>w  momiug  yon  wonliT  fiml  fmir  or  five  down  on  ttit'ir  sidon  or  olhcrwise.l 
If  pii-kwl  np  tlifv  might  move  off  slowly  .inil  eat  n  little.  l)ut  the  nejtl  womiu;^] 
they  wimld  l»;!  down  ai^iun.     Tlie  iiniuialH  will  not  get  np  or  stjiy  up.  l>nt  will! 
linger  in  tlii.s  miinuer  for  some  days,  smelling  liiuUy  and  Meating  oecaMonally  orj 
groaning,  wth  head  bent  around  on  side  or  under  them,  and  finally  die.     Soin« 
times,  as  a  result  of  lying  fo  long,  they  get  apparently  rholorAie  >liRfhurgi',<*  frois 
the  liowela,  which  is  offensive:  but  this  does  not  Bhow  at  first  andisnotthepriQi:«l| 
cause. 

Tiogii  County,  Pa.,  haw  for  sevemi  j-cara  had  ti  (lock  of  Angora  );c>ats,| 
representinjy  ainonj;  it.s  nieniln'r.s  sonic  exeflk-iit  siiecinicns  of  th»*  brewl.  j 
The  owner  of  (his  flock,  in  describing  the  course  of  lakosis,  writes: 

None  of  the  diseased  goats  recovered.  It  t<"iok  tv  long  time  for  many  of  iheui  U»\ 
die.  They  triwl  very  hard  to  live,  and  Nouie  of  th'.'ni  succeeded  in  living  for  weeks,  I 
only  getting  weaker  and  weaker  and  linally  .just  fading  away.  Some  had  diatTliea,] 
but  many  did  not. 

In  nuiking  a  report  of  postmorlein  iindings,  a  r-orrespondent  from 
Iowa  n»entions  one  of  tlio  I'haractcristic  symptoms  of  takosis  as  fol- 
lows: 

Tlie  amount  of  bile  is  from  oiie-fonrth  to  three-fourtliB  of  a  pint  in  each  goat,  i 
A  healthy  goat  only  ha.<).  as  I  find,  alnnit  a  taVdespoonfnl.  This  goat  has  l»eenl 
ailing  for  two  weeks,  but  only  refused  to  eat  for  two  days.  I  hrve  lost  one-thinl 
of  my  Ho<-k  and  have  not  Iwcn  able  to  save  even  one  goat  that  has  bec<ime  sick. 

A  hret'dcr  in  western  Illinois  states  that  he  has  lost  IdO  out  of  a  I 
tiock  of  -H>0,  and  that  t\V(»  of  lii«  neighbors  have  suffered  proportion- 
ate losses.     These  goats  were  all  vvcll   shidtered.     lie  considers  the 
disease  some  sort  of  cholera,  reasoning  from  the  fact  that  the  aninialaj 
were  all  jifTi'di'd  with  diarrhea. 

The  following  exl  rai-is,  from  a  letter  received  just  as  this  paper  was 
ready  for  the  press,  from  the  owner  of  a  largo  flock  of  Angora  gORtaj 
in  Michigan,  confirm  several  of  the  stalemenls  made  in  the  intrixluc 
lion  of  this  article: 

We  personally  8uffi're«l  a  loss  last  winter  in  animals  that  we  had  brought  from  ] 
Texas  in  Jioveniljer,  1901,  from  this  disease,  and  thus  learned  of  the  tronlile.j 


We  gathered  together  a  herd  of  all  grades  of  goat.s  for  the  purpose  of  studyinjf  I 
them,  and  finally  arrived  at  the  conclusion  that,  so  far  the  Angora  gout  is  con- 1 
cmed.  the  animal  most  susceptible  to  the  disea.se  was  the  result  of  careless! 
breeiling.  or,  to  be  more  e.xiU't,  too  much  inbreeding,  thus  lowering  it.^^^t«lity  ami  j 
leaving  it  ojien  to  the  attiu-k,    •    •    • 

Tlie  care,  feed,  and  shelter  of  the  various  grades  of  animals  we  have  had  was  all  J 
alike,  and  it  resulted,  as  8tate<l,  in  the  surnval  of  the  carefully  bre<l.  frce-fTt>m-| 
iubreeiling  Angora  goat. 

Other  reports  of  like  nature  have  been  received  from  goat  owners] 
in  Oregon,  ^li.s.sonri,  Massachusetts,  Virginia,  and  Marylnml,  all  I 
describing  the  affection  as  an  incurable  weakening  ami  wahtijig  away,] 
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usually  aecoiiipiuiicti  hy  iiiKuiitrtillabli}  diarrhea  and  occasional  «?ougli, 
The  dealli  rate  lias  iKicu  very  high  in  Iho  Hocks  from  which  reportSi' 
have  In-eii  ohtaiiied  and  ranges  from  30  to  St5  per  cent. 

Another  feature  of  takosis,  which  is  of  great  economic  importance' 
lo  the  breeder  of  goats,  is  ex])i'rieiieed  in  the  unM%"oid;il»li'  tendency  to 
abortion  whidi  is  manifested  bj-  all  iiiT-guant  IVniales  (.hat  are  afl'ected 
with  the  disease.  Females  of  the  sheep  and  goat  families  will  neve: 
reproduce  in  a  i)roliric  manner  if  in  a  WMslcd,  ciiiacialed  eondition 
during  the  bret-diug  season.  Many  of  tiiem  wil!  fail  to  come  in  heat, 
and  others,  though  pa.ssing  through  the  period  of  estrum  uonually, 
will  fail  io  conceive.  Takosis  is  cssenl  ially  a  wasting  disease,  and  one 
of  the  uiarkrd  results  of  its  attack  upon  a  flock  uf  breeding  goals  is 
seen  in  tlie  shruukeJi  kid  crop  of  the  following  season. 

It  is  rare  indeed  for  a  jjregnaut  doe  to  comi)lcte  her  terin  uf  gesta- 
tion if  attacked  during  this  periotl  by  takosis.  Abortion  follows 
almost  invariably.  As  miglit  naturally  be  expected,  the  accident  of 
abortion  under  these  circunistanccs  always  ends  fatally,  as  the  animal 
is  unable,  in  lier  already  weakened  ccinditiou,  to  withstand  the  shock 
ineiilcut  to  delivery.  Many  times  the  fetus  dies  in  utero,  and  thus 
becoming  a  foreign  body  to  1  he  ruateriuil  organism,  it  but  hastens  tho 
eventual  collapse  of  the  doe.  In  holding  antopsies  on  the  binlies  of 
alTeeted  pregnant  does,  it  has  been  occasionally  noted  that  the  death 
of  the  fetus  preceded  that  of  the  mother  by  a  few  days,  and  the  fetal 
dect)mposition  present  has  indicated  that  it.  jdayed  a  prominent  part 
in  causing  the  death  I'f  the  adult. 

One  Uoek  has  been  brought  to  our  notice  which  contained  about 
l,(j(X)  dws  at  the  commencement  of  tho  breeding  season  in  the  fall  of 
1001.  They  were  seriously  afTectcil  with  takosis  at  this  tlni<',  and  in 
consequence  there  were  but.  17  living  kids  produced  in  the  following 
spring. 

Another  instance  is  reported  where  thn  total  increase  of  a  flock  of 
over  l,(KKi  does  for  the  year  was  limited  t<»  11  living  kids. 
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PARASITISM. 

The  condition  whicii  will  most  fre<i\iently  be  mistaken  for  takosiaj 
in  goats  is  parasitism.     In  eomruon  with  sheep,  goats  .serve  as  hostsi 
for  a  formidable  array  of  aniaud  parasitt?s,  and  the  loss  directly  or 
indirectly  due  to  parasitic  invasions  must  annually  serve  as  a  serious 
ta.v  u|ion  the  goat  raisers  of  the  country.  J 

The  elTecls  of  internal  parasites  upon  the  goats  are  very  similar  in  ■ 
many  of  Iheir  outward  mauifestalions  to  the  symptoms  of  takosis. 
There  is  a  persisfcnl  unlhriftiness,  although  the  ajipctitc  of  ihc  animal 
renmins  good.  The  lleece  does  not  retain  its  proper  luster.  There 
may  l>e  considerable  snullling  of  the  nose,  accompanied  by  frequent 
coughing.     The  animal  may  Liecume  affected  with  dv&Y^Viss.'a.^'Hi.ws*!  ««^ 
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less  severe,  and  its  accompanying  weakness.  The  eyes  lose  their 
brilliance  and  gradually  assume  a  dull  sunken  appearance.  The  for- 
mation of  an  edematous  tumor  beneath  the  jaws  is  frequently  noticed 
during  the  later  stages  of  a  serious  invasion.  These,  in  a  general  way, 
are  the  symptoms  resulting  from  an  attack  by  animal  parasites,  but 
it  must  be  remembered  that  there  are  species  of  worms  that  And  their 
natural  habitat  in  some  particular  organ,  and  that,  in  consequence, 
it  is  imjwssible  to  give  an  accurate  enumeration  of  the  symptonvs  that 
may  be  manifested  in  any  given  case  under  the  general  heading  of 
parasitism. 

The  symptoms  produced  by  the  local  disturbance  of  the  affected 
part  will  predominate,  while  others,  frequcntlj'  caused  by  parasitic 
invasion,  will  be  entirely  lacking.  Careful  postmortem  examination 
will  quickly  disclose  the  presence  of  parasites.  A  differential  diag- 
nosis previous  to  death  of  the  animal  may,  however,  l)o  made  by  giv- 
ing due  consideration  to  the  various  S3'mptoms  manifested  by  these 
diseases.  First  of  all,  the  infectious  nature  of  takosis,  when  com- 
pared witli  the  enzootic  course  of  a  parasitic  invasion,  will  justify  one 
in  making  a  definite  diagnosis.  In  attacks  of  takosis,  symptoms  of 
pneumonia  will  be  fre<iuently  not«d,  especially  labored  breathing  or 
rapid  respiration.  Tliese  symptoms  arc  not  diagnostic  of  parasitism. 
Tlie  edematous  lump  under  the  jaw,  so  freciuontly  present  in  cases  of 
parasitism,  fails  in  takosis.  The  luster  of  the  fleece  is  less  affected  in 
takosis,  while  dian-hea  is  moi-e  frequently  noted.  Continuoiis  cough- 
ing and  snuffling,  while  diagnostic  of  the  presence  of  lungworms,  are 
not  characteristic  of  takosis  and  are  noted  only  occasionally  in  cases 
of  this  disease,  unless  tliere  is  a  coniplicatiim  witli  some  other  affection. 

AXKMlA. 

In  goals  this  is  very  rare,  and  when  it  does  occur  it  is  usuallj'  sec- 
ondary to  some  previously  existing  disease,  such  as  chronic  pneumonia, 
peritonitis,  or  to  poor  food  and  starvation.  It  does  not  assume  an 
infectious  naliiro,  and  niaj'  be  differentiated  from  tlie  anemic  condition 
accompanying  takosis  bythc  absence  of  the  specilic  organism  on  micro- 
scopic examination. 

watkhv  cachexia,  ok  hydremia. 

Tliis  usually  results  from  poor  feeding,  innutrilious  food,  or  pas- 
turing on  low  ground.  Tlie  imtural  goat  pasture  is  high,  dry  land. 
Tile  aiiiinnl  is  weak,  readily  exliausted,  breathes  rapidly,  and  its  heart 
palpitates.  Tlie  mucous  meml>ranes  of  tlie  eyes,  nose,  and  mouth  are 
pale  and  swollen.  The  edema  wliich  is  present  abjut  the  head,  neck, 
ami  abdomen  will  serve  to  different  iale  this  disease  from  takosis.  This 
edemaof  the  hea<l  <lisapiM>arswiicn  tlie  animal  liesdown.  Icterus  may 
accompany  the  di.sease  when  the  discoloration  of  the  mucous  membrane 
VHsily  estHh\iii\w»  the  nature  of  the  affection.     A  change  of  pasture 


NINETEENTH   ANNUAL   KKPUBT, 

and  H  more  nutritious  diet  are  acc<nni>nnt<-d  by  h 
the  flock. 

CONTAOIOfS  PNirMOSlA. 


H87 
t<»tum  of  hcAlth  to 


Tlnrc  have  been  several  instances  recorded  in  which  flocks  of  goals  ■ 
have  been  affecrted  with  a  contagious  pneumonia. 

Ilutchcon"  has  met  with  this  epidemic  in  South  ^Vfrica;  Steel  "  has 
seen  it  in  East  India;  and  it  has  also  been  brought  to  the  attention  of 
French,  "■*  and  Italian"  veterinarian.s. 

Soon  after  the  outbreak  of  this  disease  in  the  flock  many  of  the' 
animals  will  become  affected  with  a  cough.  The  temperature  rapidly 
rises  until  occasionally  as  high  as  107°  F.  is  recorded.  The  appetite] 
Iwcomes  disturbed  or  disappears  altogether,  and  there  is  slight  nasal] 
discharge.  The  conjunctiva  appears  brownish  orbronze<l,  the  vesicular 
murmur  of  the  lungs  becomes  modified,  the  pulse  quickened,  and  the] 
bri-afhmg  accelerated,  labored,  and  painful.  Tlie  alTeete<l  animals] 
always  evince  pain  when  pres,s\iro  is  applie<l  between  their  ribs. 

The  postmortem  examination  of  thes-:  cases  .shows  the  lesions  to  1)©] 
chiefly  confined  to  the  thoracic  cavity.     The  visceral  pleura  is  usually 
adherent  to  the  thoracic  walls.     The  diseased  lung  is  soli<lificd  and 
enlarged  throughout  one-half  to  three-fourths  of  its  substance.     It  i»i 
covered  with  a  lirm,  elastic,  fibrinous  membrane. 

Respecting  the  nature  of  the  disease,  Dr.  llutcheon  writes: 

It  was  a  specific  infections  form  of  pleuro- pneumonia .  affecting  goate  only, , 
cattle  and  sheep  remaining  free  from  infection.  aUhougb  constantly  exposed  to  it. 
The  disease  was  intrwlnce*!  into  the  Cape  Colony  by  n  Hliipnient  of  Aagoni  goats  \ 
from  Asia  Minor,  where  the  disease  is  represented  as  being  indigenons. 

At  the  preseid.  time  contagious  bovine  pleuro-pneumonia  has  noj 
existence  among  the  flocks  or  herds  of  America,  but  since  the  goats  of  , 
other  countries  have  been  proved  susceptible  to  an  aiialogous  disease, 
the  above  mention  of  its  leading  characteristics  may  not  lie  out  of  j 
place. 

TREATMENT, 
PROPHYLAXIS. 

Tn  the  study  of  takosis  four  jioinLs  have  been  brought  prominenily 
into  view  which  may  properly  be  grouiKHl  together  when  considering^, 
measures  for  the  prevention  of  the  disease.     It  has  been  shown  thAtr^f 
the  most  destruclivo  outlireaks  have  oci'urred  among  the  goals  that 
just  j)revioiisly  have  been  shippc»l  from  a  southern  locality  to  a  nntre 
northern  latitude,  and  this  fact  suggests  the  need  of  cautioa  in  thej^^ 
removal  of  animals  in  tliis  direction.     Sudden  climatic  changes  should ^^ 
be  avoided  so  far  as  possible,  and  when  shipments  of  goats  for  breed- 
ing; puriwses  are  to  be  made  which  necessitate  their  transportation 
norliiward  over  considerable  distauocs  the  changes  should  be  made 
during  the  months  of  summer  or  late  spring,  and  not   in  the  fall  or 
winter,  when  the  contrast  of  temperature  y<vVV\>e  %v>  vsv\3LvJsvig«<i»\«s« - 
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Earlier  writors  have  cuIKhI  attention  to  the  fact  that  Angora  goals 
rlo  not  take  kindly  to  transportation  from  one  climate  to  another. 
ilobson  '  states  that  the  native  proprietors  of  Anjfora  flocks  in  A.si» 
ilinor  unanimously  assert  lliat  tills  aoat  can  not  bo  transported  from 
the  place  where  it  was  horn  to  a  neigh borinfi  village  of  a  different] 
altitude  without  suffering  a  deterioration,  and  althnugh  able  to  resist 
both  heat  and  cold  they  can  not  willisland  iiinch  humidity,  either  in 
their  pastures  or  folds. 

The  second  precautionary  measure  is  closely  allied    to   the  first, 
namely,  Angora  goats  should  be  provided  with  stables  that  are  thor-  1 
oughly  dry,  uf»t  alone  in  their  ability  to  shed  rain,  liut  on  acount  of 
iH'ing  erected  ujion  ground  tlial    has  perfect  natural  drainage,  and 
these  should  be  accessible  to  lliem  at  all  times,  as  the  effect  of  rains 
tipon   Ihc  general  health  and  strength  of  these  animals  has  lii-en  fre-  ' 
quenlly  proved  to  be  very  dis^islrous.     So  great  is  their  iiatuinl  aver-  , 
sion  to  a  wotting  that  they  will  seldom  get  caught  out  in  a  shower  if  \ 
shelter  is  within  their  reach,  but  will  leave  (heir  browsing  and  march 
under  cover  before  the  downpour  aifives.     The  reason  for  this  is  obvi- 
ous.    Their  fleece  is  wholly  lacking  in  yolk;  consequently  it  will  notj 
slu-d  water  in  the  least,  and  a  Full  of  rain  imnn-dialoly  soaks  the  animal 
clear  to  the  skin. 

As  a  thinl  measure  of  prevention  may  be  ment  ioned  careful  feeding. 
No  animal  is  as  well  fortified  against  the  attack  of  an  infection  when 
reduced  by  laek  of  n(^urishm^■Ilt  aq  it  is  when  in  vigorous,  thriving 
c(mdi1itin.  Among  the  predisposing  causes  fif  (lisease  usually  enu- 
merated by  general  pathologists  will  be  found  debility  due  to  in.suf- 
(ieient  or  unsuitable  food,  and,  although  the  reason  for  this  may  not 
Ih?  established  beyond  the  reach  of  argument,  it  is  pretty  generally' 
eoncede<l  that  the  continued  lack  of  proper  nourishment  establishes  in 
the  blood  of  an  animal  an  abnormal  degree  of  alkalinity  which  grants  ' 
an  increased  susceptibility  to  the  inroads  of  [mthogenic  organisms. 

Another  preventive  measure  to  be  nientiuiu-d  here  is  one  that  is 
applicable  only  aft«r  the  disease  lias  made  its  appearance  in  the  flock. 
The  segregation  or  isolation  of  all  affect^Ml  animals  as  soon  jis  they 
evin<'e  any  s\nipti>uis  nf  the  disease  will  be  foun<l  a  most  valuabU* 
means  of  protection  for  those  that  remain  vtruiffectetl,  and  a  strict 
quarantine  over  all  of  the  diseased  numbers  of  the  (lock  should  l>e 
maintained  so  long  as  the  disease  remains  upon  the  premises. 

In  our  previous  experiments  for  the  purpose  of  procuring  an  immu- 
nizing agent  against  this  disease  the  results  were  such  as  to  warrant. 
a  practical  applieation  of  the  sterile  filtrate  previously  descrilK-d 
(page  373)  to  several  flocks  of  goats  generously  placed  at  our  <li8- 
posal.  The  fluid  thus  pi-epaied  has  been  injected  into  the  skin 
over  the  shouhler  of  goats  in  iloses  of  3  c.  c,  with  varying  resnlts. 
One  flock,  originally  consisting  of  8-  anitnals,  had  been  decimafe«l 
by  takosis  until  il.  nuiidjered  but  32.     These  animals  received  two 
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iiioculjitiona  ten  days  apart,  and  iinmedijitely  after  Ibo  last  injoctioi 
they  wore  transported  in  wagons  IsUe  in  Xovoinber  to  a  point  thirtj 
eiglit  mili'S  awaj'.  O'li  account  of  the  rouditiou  of  the  roads  the  tri 
required  about  two  days.  During  tliis  time  tlie  jjoats  wore  withoi 
food  or  drink  and  were  not  unloaded.  Two  of  thcni  died,  one  on  its 
arrival  at  the  farm  and  the  other  nut  till  three  days  lateT,  althoujjh  it 
was  -seourinj^  Iwdly  upon  reaehinf;;  its  destination.  The  reiiminder  uf 
the  band  seem  in  a  healthy  coiKlition  and  are  the  most  sturdy  of  the 
flnel<  of  six  hundred  to  which  they  have  been  atlded.  At  a  later  tea 
of  this  nitrate,  made  in  one  of  the  Western  States,  upon  a  flock  ot 
goats,  the  oA'ect  uf  treatment  was  most  unsatisfactory.  The  goats 
wei-e  inoculated  twice  with  the  remedy  with  an  interval  of  ten  days.  ^ 
Recent  lett-ers  from  the  owner  state  that  there  is  no  improvement  intfl| 
the  con<litii)n  of  the  llock,  but  that  the  fatalities  continue  ti)  occur 
with  the  usual  freijueiicy.  He  has  since  been  advise<l  to  make  use  of  ^^ 
the  medicinal  treatment  mentionod  below.  Ji'rom  another  Westen^H 
breeder  a  nifist  flattering  reiKirt  has  been  received.  He  stat-es  that 
after  the  use  of  the  prophylacUc  treatfiieut  tlie  disease  disappeared^ 
from  the  premises,  and  up  to  tho  time  of  writing  ali  of  tlie  animals  on 
the  placid  had  remained  in  a  thriving  condition. 
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THKKAPKCTICS. 


.Mi'dicinal  treatment  has  proved  unsatisfactory  in  many  uf  thecaseS^ 
u\'  takiisis  to  which  it  has  been  applied.     Previous  to  the  stu<lyof  llie 
disease  the  treatnieiit.  was  directed  against  the  pneumonia,  arid  fur 
short  time  marked  improvement  followed;  but  it  was  men-ly  coinci- 
dental, as  deaths  occurred  later  with  the  usual  regularity.     Then  intes-' 
tinal  disinfectants  and  astringents  were  suggested,  but  these   did  not 
prove  eflicacious.     The  most  pleasing  results  that  have  been  derivetl    _ 
from  the  use  of  drugs  in  onr  experiments  at  the  laboratory  have  fol-^H 
lowed  the  adniintstratiun  of  calomel  given  alone  in  0.1-grani  do.ses 
twice  daily  for  two  days,  to  be   followed  by  powders  composeil   of 
arsenic,  iron,  and  quinine,  as  follows: 

O.'jimfl. 

Arseiiions  acid  .  1 .  tO 

Iron,  reduced 12.00 

QuiniiiH  Bulphate 6.  OO 

Mix  an<l  make  into  twenty  powders,  givijig  one  to  each  adult  goat 
morning  anil  evening  at  tlie  conclusion  of  the  administration  of  calo- 
mel. After  an  interval  of  two  <lays  this  treatment  i^  repeated.  In 
case  the  diarrhea  persists,  tlie  sulphate  of  iron  has  been  substituted 
for  the  reduced  iron,  w  ith  bcuotieial  eflcct.s. 

CONCLUSIONS. 

A.S  a  result  <»f  the  present  preliminary  investigation,  the  following 
conclusions  have  been  reached: 

1 .  The  disease  hero  described  as  takosis  \\as  \\\>\yft'AT«,<^  Vcv  vsvasv^  xjiictvss. 
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of  this  conntry,  l)ut  partienlurlj'  in  tho  Northern  States,  where  it  has 
caused  great  loss  to  many  breeders  of  Angora  goats. 

2.  It  is  a  progressive,  debilitative,  contagions  disease,  characterized 
by  great  emaciation  and  weakness,  with  symptoms  of  diarrhea  and 
pneumonia,  and  causes  a  mortality  of  100  per  cent  of  those  affected 
and  from  30  to  85  per  cent  of  the  whole  flock. 

3.  From  the  carcasses  of  numerous  animals  that  have  succumbed  to 
this  disease  a  new  organism.  Micrococcus  caprinus,  has  been  recovered 
in  purity  and  is  presumably  the  etiological  factor. 

4.  This  micrococcus  possesses  pathogenic  projieilies  for  goats, 
chickens,  rabbits,  guinea  pigs,  and  white  mice,  but  not  for  sheep, 
dogs,  or  rats. 

5.  Although  the  disease  has  been  described  before  ",  so  far  as  could 
be  ascertained  no  l)acteriologieal  investigations  have  been  previously 
made. 

6.  Medicinal  treatment  was  attempte<l  with  varying  success,  while 
tho  immunizing  experiments  thus  far  conducted  (although  too  few  to 
permit  of  any  conclusive  statement  or  accurate  estimate  as  to  their 
protective  value)  have  shown  highly  encouraging  results.  When 
accompanied  with  measures  of  isolation  and  disinfection,  the  treat- 
ment may  prove  of  great  assistance  in  the  suppression  and  eradica- 
tion of  tho  disease  in  an  infected  flock. 
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FOOT-AND-MOl  TH  DISEASE." 

By  D.  E.  Salmon.  D.  V.  M., 
Chirf  of  the  Bureau  of  Animal  Indimlry. 

DISCOVERY   OF   LATKHT   OVTBREAK    IN   UNITED   STATES. 

An  unexpected  outbreak  of  foot-and-mouth  disease  was  discovered 
in  MHSKHchusettsHtid  Rhode  Island  in  Xovember,  1002.  Tlie  Depart- 
ment of  Agriculture  first  received  an  intimation  of  the  existence  of 
this  disease  on  November  14,  l!t02,  in  a  letter  from  Dr.  Austin  Peters, 
chief  of  the  cattle  bureau  of  Massachusetts.  This  letter  stated  that 
a  di.sease  resemlilinjr  fiK)t-and-mouth  disea.se  had  l>een  di-seovered 
in  Rhode  Island,  and  tliat  an  investigation  would  be  immediately  niado 
and  the  results  reported.  f)n  >foveml)er  17,  Dr.  Petoin  telejjraphed 
that  he  believed  the  malady  to  be  foot-and-mouth  disease.  Immedi- 
ately upon  receipt  of  this  telegram,  Dr.  .Toliii  R.  Mohler,  chief  of  the 
pathological  division  of  th(^  Bureau  of  Animal  Industry,  was  sent  to 
Massachusetts  to  investigate  and  rejiort  upon  the  disease  existing  in 
that  section  of  the  United  States.  Dr.  Mohler  reported  in  a  letter 
received  November  24  that  the  disease  was  probably  the  EuroiJcan 
foot-and-mouth  diseiusc,  and  gave  suflicient  details  as  to  symptoms  and 
nature  to  allow  an  intelligent  opinion  to  be  formed.  A  calf  and  two 
sheep  wliifli  he  inoculated  contracted  the  disejvsc  within  two,  four,  and 
five  days,  respectively. 

MEASl'BKS   TO    PREVENT    SPUEAD    OF   THE    DISEASE. 

As  there  was  no  history  of  the  ititrodiiction  of  affected  animals  into 
the  United  States,  and  a  declaration  of  the  (existence  of  the  disease 
would  have  such  serious  consequences  in  commercial  restrictions,  it 
was  deemed  advisable  to  have  additional  expert  opinions.  Dr.  Leonard 
Peai-son,  dean,  of  the  veterinary  department  of  the  University  of 
Pennsylvania,  an<l  Prof.  James  Law,  dean  of  the  New  York  State 
A'eterinary  College,  were  at  once  asked  to  proceed  to  Alassachusetts 
and  give  an  opinion  as  to  the  nature  of  the  disease.  Their  joint  report 
pronouncing  the  malady  to  be  foot-aiid-inoulh  disease  beyond  doubt 
was  received  November  27,  and  the  quaraiiline  order  on  the  next  page 
was  promulgated  the  same  day. 

"In  order  to  preiKfat  u  continnotu  report  of  this  outbreak,  thv  (lata  have  tieeu 
brought  down  to  Juno  1,  1903. 
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<JCARA>TIXE  OF  fATTlj:,  SHEEP,  JOVD  OTHRit  RUMINANTS,  AXD  S'mxK,  I.V  TtOC  ( 

EN«lt^VKl>  STATES. 


U.  S.  Dkpartmkxt  »> 
Office 


f  A<iUlilLTi:kK, 
OF  THK  S1K--KET.U1V. 


Wiwhinyton.  D.  ('..  A'o»Tm?«T  iT.  I'lOt, 


TV)  the  managers  anil  uyenta  of  niitrmulii  luul  Iransjuirtatioii  rotiipmiicM  oft 

Cnital  Stttti'M,  utockimti ,  tiiid  nthns: 

111  aci'urdiuice  with  SL-ctimi  7  of  the  act  of  Cougi'ei^H  approveil  May  2St, 
eiitUK'il  "An  tii't  for  the  fstalilishuient  of  a  Bunau  of  Animal  Imltwlry.  to  i>rev«? 
the  exportatioii  of  disoattiHl  cattle,  ami  Ui  i)ro\n<le  nicaus  for  the  suppressioJi  arid 
extirpation  of  pi uero  pneumonia  and  other  contagions  diseases  among  doinctstio 
animulK,"  and  the  act  of  Congress  approved  Jnne  8,  Ut()2,  making  iippropriationd 
for  the  Department  of  Agricnlture  for  the  fiscal  yeiir  endiiij^  .Tune  ;)0.  I'.M):|.  yoa 
are  hereby  notifi'd  that  the  contagions  disease  known  lus  ftiot-aiid-iuontli  disease 
exintM  among  animrtls  in  the  States  of  Connecticut,  Rhode  Island.  MaeKaeliiiset 
and  Veniiont,  and  that  the  cattle,  sheep,  and  other  ruminants,  and  swine  of  j 
States  have  1)een  exposed  t<>  the  contiigiou  of  said  disease;:  Therefore, 

It  in  herfby  iinhrtd.  That,  to  pn-vent  the  spread  <if  the  said  diseaoe  froui  tha 
States  uf  Connecticut,  lihixle  Lsland.  Massatdiusetts,  and  Vermont  into  othcf 
States  or  foreign  countries,  and  to  aid  in  its  eradication,  no  cattle,  sheep,  or  othen 
rmninants.  or  swine,  shall  Ik-  moved  or  l»e  i)ennitted  to  move  from  or  across  tho' 
territoi-y  of  any  one  of  the  Ktates  al)ove  named  into  any  other  State  or  forei 
country.  Any  person,  company,  or  corj^iration  \'iolating  this  order  will  l>e] 
weded  against  as  jirovided  for  hy  the  act  of  Cfingre.s>i  alxjvo  referred  to. 

It  i.s  hoped  that  all  transportation  companies,  cntllo  shipiiors.  an<l  others  inter* 
ested  in  the  welfare  of  onr  animal  indnstry  will  cooiK-rate  with  the  Departm«>nt 
of  Agriculture  in  enforcing  this  order,  to  the  end  that  the  restriction  on  traffic^ 
may  have  the  desired  effect  and  l»e  removed  iu  the  shortest  possilile  time. 

Jamrs  Wll^iiix,  Secretv 
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An  oitlof  was  also  i.sMiifd   iirohiUitiiig  tho  exportation  of  uiiiiiiiU^ 
from  Iho  port  of  Hostoii,  its  fullows: 

PIIOHIKITIOX    OF   THE    F..\PORTAT)ON    OF   CATTLE.   SllEKl",    AND    OTHKU    UL'.MI.'CJ 
A.ND  .SWI.NK,    FKO.M    THK    I'OHT  OF   UOSTO.N. 

U.  8.  DkPAHTMEXT  ok  AoRKaJLTURE, 

Office  of  the  Rkcuktauy, 
Wanliiiiffton.  D.  C,  ^lonnilii-r  J7,  JtH 
Whereas  .1  hig!dy  contagious  diseaw.'.  known  as  fiK>t-und-month  diseu.se.es 
among  cattle  in  the  State  of  MiJ.ssachn.setts,  and  the  routes  of  transiiortJ«lion  jH>t^ 
silily  may  have  been  contaminated,  and,  in  order  to  prot.e<t  the  eijxirt  trade  in. 
live  unimaLs  liy  preventing  the  exiKiiiation  of  animals  which  are  diseased  or  wj 
have  lieen  exposed  to  di.-w-ase, 

II  in  hi'iuliii  onlvrfil.  That  no  cattle,  sheep,  or  other  ruminants  or  Bwine,  ( 
be  permitted  to  l>e  esi)orted  from  the  port  of  Boston  until  further  orders. 

Jamfs  Wiusox.  StH-reta 

Oil  the  Lsi  (lay  of  Di-i.-i'inlxM'  tin-  writer  wciil.  to  JIaNsac'hus«'<t(»^ 
siiiicrvist'  ami  «lir»'<'t  llie  Feilcral  work  of  eradieatiiij;  tho  (ILsoa-so.  Tri 
tlie  nionntinio,  a  miinlwr  of  vet^riiiariati.s  in  lln-  wrvice  of  tlie  JJuroau 
of  Aniitial  Tndustiy  in  various  parts  of  tlio  «"t>iintiy  ha<l  Iweii  liiiniotUy 
BUiuuioiicd  to  lioston  to  siippU'ineiil  lln>  locul  force.    Dr.  S.  E.  15fijuol.t 


iUOtt,, 


Ah.  Rpt.  b.  a.  I.  1902. 


Plate  XLVIII. 


Burial  of  Carcasses  of  Cattle  in  Deep  Trench. 
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tin'  nniviiu's  chief  inspector  at  Bostou^was  ijlacid  in  churgi'  of  tlio 
foici'.  Dr.  F.  A.  Uif'li,  of  niirliiigtmi.Vt.,  was  specially  engaged  and 
put  ill  fliiirKo  of  the  work  in  Veniionl. 

DISTRIBUTION    OK   THE    DISEASE    AND   MEASURES   FOK    ERADICATION. 


It  appoatwl  that  the  dist'usc  had  existed  in  Jfa-ssaohnsetts  since 
Aiijinst,  an<l  had  extended  over  the  ea.stern  part  c>f  (hat  Statt*  and  into 
Vermont,  Xew  Ilainpsliire,  and  Rhode  Talaiid.  At  the  time  the  Fed- 
eral quarantine  was  deelared  the  <li.sease  luid  not  been  diseoven-d  in 
^'enllont,  but  its  existence  wa.s  .strongly  suspeeted.  Inve.stigatioii 
afterwards  showed  that  a  single  center  of  contagion  exi.sted  in  that 
State,  and  that  about  20  herds  were  a/Teeted.  Four  lierils  were  subse- 
quently found  affected  in  New  Ilaiupshire,  init  as  thfy  were  iniiiiedi- 
atelyslaufjhtered  no  general  quarantine  was  placed  upon  that  State  at 
that  (inie.  Later,  however,  (hedisease  was  found  to  exist  more  exten- 
sively ill  New  IlaiJipsliirt',  and  on  March  7,  1'Jm;J,  an  order  was  issue<l 
quarantining  that  State.  A  careful  investigat  ion  as  to  the  condition  of 
C(uiiieetieut  failed  to  reveal  any  evidence  of  the  disease,  oranythingto 
show  that  1  he  contagion  liadexisteil  tlicre,  and  the  quarantine  on  that 
Stale  was  then>fore  removed  by  an  onler  dated  December  22,  1002. 

With  such  a  comparatively  wide  distribution  of  the  contagion  at 
the  lime  the  disease  was  discovered,  it  was  a  serious  problcnr  to  decide 
as  to  the  liest  method  of  handling  it  in  order  to  prevent  the  fnrtber 
di-sseininalion  of  tlie  disease,  and  to  guard  so  far  lus  po.ssible  against 
the  danger  of  its  spread  to  other  States.  It  was  also  important  to  take 
measures  to  prevent  the  escape  of  tlie  eontagion  from  control  and  its 
spread  over  the  whole  of  the  L'nited  Slates.  At  the  lime  the  Federal 
quarantine  was  estjiblished  and  the  work  of  repression  begun,  the 
disease  was  spreading  very  ra[)i(lly  and  new  herds  wer<'  daily  becom- 
ing affected.  'J'he  accompanying  map  shows  the  distribution  of  the 
disease  from  the  beginning  of  the  outbreak  to  June  1, 1903.  In  many 
instances  tliere  wen*  .several  disea.sed  herds  in  a  single  town  or  township. 

After  carefully  considering  the  conditions  which  existed  and  the 
enormous  loss  with  which  tlio  country  was  menaced  l»y  the  spread  of 
tlie  contagion,  it  was  deeid(>d  toslaughtcr  the  diseased  auiiuals  assoon 
as  this  could  be  done,  and  In  thoroughiy  disinfi'et  the  buildings  in 
which  they  had  been  sheltered.  As  a  basis  of  compensation,  an  agree- 
ment was  made  with  the  governor  of  Massacliusetts  that  the  animals 
woul<!  be  apiiraised  a(  tlieir  value  as  if  in  good  health,  and  that  70  j)er 
cent  of  this  appraiseim-nt  would  be  paid  as  conipen-sation  to  t  he  owners 
by  the  Federal  fiovernnuMit. 

Great  difficulty  was  experienced  in  disposing  of  the  carcasses  in  a 
satisfactoiy  manner,  especially  during  the  extremeiy  cold  weather, 
when  it  was  very  hard  Lo  dig  Irenciies  on  account  of  llie  depth  to 
which  tlie  ground  was  frozen.     An  effort  was  made  to  burn  the  car- 
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casses,  and  this  was  successful  in  Vermont  and  at  Barre,  Mass.  How- 
ever, it  was  found  that  burning  was  a  slow  process  where  so  many 
carcasses  were  to  be  handled  and  where  fuel  was  more  or  less  difficult 
to  obtain.  Accordinglj-,  most  of  the  carcas.ses  were  buried  after  the 
hides  had  been  slashed  and  after  thej'  were  covered  with  caustic  lime. 
Plates  XLVIII  and  XLIX  show  the  manner  in  which  the  carcasses 
wore  disposed  in  the  trentrh,  and  Plate  L  shows  the  same  after  they 
were  covered  with  lime.  Plate  LI  shows  the  carcasses  piled  up  with 
Mood  ready  for  burning. 

The  disease  was  so  easily  carried  from  stable  to  stable  by  persons 
that  it  was  necessary  to  take  si^icial  precautions  to  prevent  its  spreatl 
by  the  inspectoi-s  who  must  necessarily  visit  the  diseased  herds  and 
who  must  make  investigations  of  suspected  herds.  To  avoid  this 
danger  so  far  as  possible,  the  inspectore  were  instructed  to  cany  with 
them  rubber  caps,  coats,  and  boots,  which  were  to  l>e  worn  while  they 
were  in  the  stables  and  sponged  ofE  with  a  disinfecting  solution  before 
thej'  left  the  premises.  Plate  LII,  fig.  1,  shows  an  inspector  attired  in 
this  manner  who  has  just  been  sponged  off  with  the  disinfectant.  In 
addition  to  this  it  w.as  finally  decided  that  the  inspectors  should  also 
have  rubber  cloaks  which  would  tie  tightly  around  the  neck  and  reach 
the  ground,  by  the  use  of  which  the  entire  clothing  might  be  disin- 
fected in  a  few  minutes  by  generating  formalin  with  a  suitable  lamp 
placed  under  the  cloak.  Plate  LII,  fig.  2,  shows  this  garuieut  and  the 
formalin  lamp  which  were  carried  around  by  tlie  persons  engaged  in 
this  work.  I'late  LIV  illustrates  the  manner  in  which  laborers  were 
disinfected  under  supervision  of  the  inspectors. 

THE   DISEASK    IN'    KUROPK   ASi)'  PRKVIOIS    Ol'TUKEAKS    IN'    A.MKKICA. 

Foot-and-mouth  disease  has  appeared  so  seldom  in  the  I'nited 
States  and  tlio  outbreaks  have  been  so  small  that  the  great  losses 
which  it  may  cause  are  not  appreciated  in  this  country,  simply  because 
the  people  have  not  experienced  an  outbreak  of  sutticient  magnitude 
to  observe  its  effects.  There  has  consequentlj*  been  some  surprise 
expressed  that  such  a  radical  measure  as  slaughter  was  adopted,  and 
there  has  be<'n  an  ('fff)i't  to  show  that  the  disease  is  mild  a»d  cau.ses 
only  slight  losses.  The  promulgation  of  sueli  view.s,  even  though  they 
were  founded  upon  ignorance  of  the  disease,  h.»d  the  effect  of  arous- 
ing a  certain  amount  of  opposition  to  the  work,  hindering  its  progress, 
and  to  a  certain  extent  jeopardizing  its  success.  As  the  contagion  is 
is  now  in  tliis  country,  it  is  well  that  the  American  farmers  should 
understand  the  losses  which  arc  caused  by  foot-and-mouth  diseases 
and  tht>  measures  which  have  been  found  necessaiy  to  control  it  in 
other  eoun  tries.  Most  veterinaiy  text-books  state  that  foot-and-mouth 
diseas<'  is  a  mild  affection,  and  that  only  1  or  2  percent  of  the  animals 
attackeil  <lie  from  it,  tlie  i-eader  Iwing  left  to  infer  that  th<'  losses  do 
not  exceed  2  or  3  i)er  cent  of  the  value  of  the  animals.  Such  a  con 
elusion,  howevei,  would  be  a  very  grave  mistake. 
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This  di(4e«8e.has  been  known  to  the  veterinarians  and  agrieulturista 
of  Kurope  siuw)  the  time  when,  witli  advancing  medii-al  knowledge, 
it  was  possible  to  discriininat«  between  tlie  different  plagues  of  uui- 
nials.  It  has  been  more  or  less  coiistantlj-  present  in  the  countries  of 
Europe,  and  has  been  particularly  prevalent  on  the  CuntiinMit.  Dr. 
A.  C.  Cope,"  chief  velerinarj'  officer  of  the  British  lioard  of  Agricul- 
ture, speaking  in  the  year  1000  of  its  ravages  in  Great  Britain,  says: 

The  disease  was  seen  and  recoguued  in  1839,  and  continued  with  more  or  lesa 
prevalence  until  18S8.  It  was  reiiitrnduced  in  1802.  and  a^nin  api)fared  in  the 
latter  part  of  1891.  And  now,  after  Lbc  lapse  of  an  interval  of  nearly  six  years, 
the  disease  has  again  fonnd  it8  way  into  this  conntrj',  despite  the  fnet  that  the 
imimrtation  of  auiuials  frtiiii  all  conntries  in  which  foot-and-mouth  disease  was 
known  to  exi.st  has  been  prohibited  for  h  period  of  eight  years. 

In  continental  Europe  the  disease  became  soiiouslj-  diss'-niinaied 
alKHit  ISSIJ,  anil  has  continued  its  ravages  until  tlie  present,  notwitji- 
standing  the  most  stringent  ivguhilions  wliieh  have  been  adopted." 

There  have  been  but  a  few  outbreaks  in  America,  the  most  exten- 
sive one  being  in  IS'O,  when  the  eontagioii  was  introduced  by  way  of 
Canada  and  spread  into  the  New  Englaml  States  and  into  New  York. 
The  type  of  the  ilisease  at  that  time  ai)pears  to  have  been  mild,  and 
•the  dissemination  of  the  contagion  wa.s  quite  easily  arrestccl.  About 
1880  there  were  twi)  or  lliren  lots  of  animals  brouglit  to  tlie  United 
States  alTected  wilii  this  disease,  but  there  was  no  extension  from  the 
animals  originally  affected.  In  1884  there  was  a  small  outbreak  at 
Portland,  Mc,  caused  by  imported  cattle,  and  the  di.sease  spread  to 
a  few  herds  outside  of  the  quarantine  station.  Owing  to  the  small 
number  of  animals  affected  and  the  limited  area  of  territory  covered 
by  the  disease,  it  was  easily  controlled  by  the  ordinary  measures  of 
quarautiiie  and  <lisinfection. 

RKCENT    INTRODUCTION  OF    THE    DISEASE    INTO  THE   UNITED   STATES. 

It  is  not  definitely  known  how  the  contagion  was  introdncinl  into 
the  United  Stattis  in  lOOi',  but  the  first  herds  affected  were  in  Chelsea, 
Mass.,  in  the  vicinity  of  the  dock."*,  to  which  place  the  infection  was 
no  doubt  carried  from  shipping.  There  are  numerous  channels  by 
which  it  coiiM  have  been  introduced  from  Euroi)e,  where  it  hivs  been 
very  prevalent  during  the  last  fifteen  or  twenty  years.  Horses  are 
continually  being  imported  witli  halters,  ropes,  forage,  and  l>edding; 
small  animals,  such  as  goats,  are  often  upon  the  ships,  and  fresh  hides 
are  also  a  constant  article  of  commerce,  and  may  c<ime  without  suffi- 
cient disinfection  from  countries  in  which  the  disease  exi.sts.  There 
are  also  imported  large  ([uantities  of  hair,  wool,  and  other  articles 
which  might  bring  the  contagion.     As  all  cattle,  sheep,  and  swine 
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imi>ortu«l  from  Euroix-an  couutries  are  ijlacfed  iu  qnarHutiiib  from  fif- 
teen lo  ninety  days,  it  is  impossible  that  the  disease  eould  have  be 
brouglit  with  these  animals  without  l)oiug  recognized  before  they 
tlie  quarantine  station. 


srrnY  of  the  diseask  axd  losses  by  it  in  eubope. 

During  tiie  main*  years  that  tlio  disease  has  been  known  in  Euro 
theiv  has  lieen  abundant  opportunity  lo  study  its  eharacters  andS 
bi'conie  familiar  witli  the  losses  which  it  causes,  and  it  tnay  l>e  fair 
sai<l  that  this  disease  is  now  dreaded  more  than  any  other  whiq| 
affects  the  fanners'  live  stock.     Even  in  the  mildest  outbreaks,  wl 
but  1  or  '2  per  cent  of  the  grown  animals  die  from  it,  there  are  uunier^ 
ous  other  sources  of  loss  which  are  riineli  mor«<  important  than  thj 
Actual  mortality.     The  fever  and  the  difficulty  of  masticating  tlio  fo 
cause  a  rapid  and  extreme  loss  in  flesh  and  tlio  cessation  of  the  mft 
secretion.     The  udders  often  heeoino  inttamctl  and  ruined  by  the  for- 
mation of  abscesses;  the  inflammation  of  the  feet  may  cause  the  he 
to  drop  from  the  toes,  producing  great  lameness  and  permanent! 
injuring  tlie  animals;  while  aburtion  is  frequent  with  pregnant  ani- 
mals.    .Vltogether  this  causes  a  loss  of  20  to  .'30  r>er  cent  of  the  valno  of 
the  cattle.    The  disease  generally  spreads  to  .slieep  and  hogs,  eausii 
proportionately  severe  losses  with  these  animals. 

The  type  of  the  disease  varies,  however,  probably  more  than  with 
any  oilier  malady  afre<'ting  the  domestic  animals,  and  in  some  oi 
breaks  it  is  extremely  malignant.     Fleming"  siiid,  in  187.5,  that  it  hi 
been   calculated    that  in  recent  invasions  of  the   disease   in   Great 
Britain  the  average  hiss  by  death  iu  those  localities  where  it  wa.s  V( 
severe  was  10  per  cent,  and  Professor  Brown  stated  that  in  one  (1h^ 
iti  Lonibiii  111  ilieii  out  of  8i>. 

Friedlx'rger  and  FnJhner*  state  that  sometimes  the  character  oft 
disease  is  so  malignant  that  o  t^  oO  per  cent  of  adult  animals  die  and 
50  to  SO  per  cent  of  the  sucklings.  The  latter  often  die  very  rapidly, 
especially  during  the  lirst  few  days  after  birth,  while  animals  thai  are 
inclined  to  bo  weak  and  poorly  nourished  very  frt^quently  succumb. 

Dr.  CopC  stated  at  the  International  Veterinary  Congress  at  Badeu 
Baden,  bSIt!): 

It  is  tme  that  foot-and-inonth  iliseasi*  rarefy  nssnmcB  a  fatal  character,  bnt  the 
fact  tfiat  nearly  all  classe.s  of  nniuiuls  on  the  farm  are  snsceptible  renders 
iiiilirect  lossi's  miicfi  great'jr  in  tlie  case  of  foot-and-mouth  disease  tlian  riiider 
or  iileuro-pueumonia,  which  only  affect  cattle.    In  my  conutry  where  it 
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for  at  least  fifty  years,  it  has  cauaed  enormous  loss  and  inconrenience,  greater 
than  that  of  all  the  other  contagions  diseases  of  animals  combined. 

•  •  •*•  •  •  • 

We  have  now  been  free  from  the  disease  sinco  ISiit.  and  I  can  assert  that  lit  the 
preHfut  time  ffjot-and-niuutli  di^ieasc  is  more  dreaded  by  the  farmers  and  st«ck 
owners  of  Great  Britain  than  rattle  plague  or  iileuro-pneumonia,  and  they  are 
now  Avilling  and  ready  to  put  up  with  any  restrietious.  of  however  drastic  a  char- 
acter, considered  necessary  by  the  central  department  to  stamp  it  out. 

In  fact,  there  are  notable  insitances  on  record  in  which  the  breeding  of  pure- 
bre<l  stock  was  abandoned.  In  many  outbreaks  where  the  diseJise  appeared 
among  the  ewes,  half  of  the  liimbs.  and  sometimes  more,  that  were  bom  at  the 
time  when  their  inutUers  were  affected,  died  of  the  disease. 

Ilafiier,"  of  Karlsriilie,  •^jivo  an  equally  .sei-iouis  aceoiitit  of  tlio 
ravaffcs  of  the  disease  in  southern  Germany.  lie  said  ftwl-aud- 
uanilli  disease  liad  jn'evjiiled  ainio.st  contiuufilly  in  Germany  for  n  \onn 
series  of  years,  and  it  had  caused  losses  mueh  greater  than  all  other 
epizootie  diseases  eoinbined.  It  had  also  been  found  that  thedisejise, 
instead  of  follovviuL;  a  btiiiis^ii  course  as  formerly,  ha<l,  during  recent 
years,  become  very  nialignaut.  In  fact,  in  numerous  sections  hun- 
dreds of  cattle  had  suddenlj'  died,  and  certain  estates  had  lost  from  a 
third  to  a  half  of  their  slock. 

The.se  observations  of  men  who  liave  studied  the  discAse  for  years 
where  it  has  been  almost  constantly  present,  sliow  what  d'sastrous 
losses  it  causes  and  what  a  Ciihunity  it  would  1>e  to  a  country  like  the 
United  Stjites  to  have  the  contagion  spread  over  tlie  whole  extent  of 
its  territor}'.  Not  only  would  the  immediate  losses  be  tremendous, 
but  the  disease  might  linger  on  this  continent,  as  it  di<l  in  Great 
Britain,  for  half  a  century.  To  guard  against  such  a  calamity  the  most 
severe  and  rigid  measures  would  bo  justified. 

MEASURES  FOR  COMBATINO  THE   DISEASE  IN  EUROPE. 


I 
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ISOLATION   AND  QUABANTINB. 

In  Europe  the  disease  has  usually  been  combated  by  isolation  and 
quarantine.  But  these  measures  have  not  Ix'en  effective,  as  is  shown 
by  the  continuous  e.xistenee  and  the  wide  dis.seinination  of  tlie  con- 
tagion. In  considering  tlie  question  as  to  whether  quaivintine  would 
bo  practicable,  it  is  well  to  inquire  how  long  animals  may  spread  the 
disease  after  they  are  affected  by  it.  Hess,  of  Berne,  at  tlie  Baden 
Baden  Congress  of  1SU9,  contributed  some  observations  of  gn^at  inter- 
est in  this  connection.''  He  .said  that  with  ^70  cattle  affected  with  foot- 
and-mouth  disea.se  in  the  autumn  of  1898  on  the  pastures  of  the  Ber- 
nese Oberland,  7  of  them,  or  nearly  2  per  cent,  propagated  the  disease 
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in  tlie  courae  of  Ihe  winter.  From  this  he  concluded  that  all  cattle 
Avhich  recovered  fi'om  foot-and-mouth  disease  slK)uld  be,  if  possible, 
held  in  quarantine  for  five  months,  and  "that  the  owners  of  recovered 
cattle  should  not  introduce  new  animals  into  their  stables  during  this 
period  of  quarantine. 

It  has  often  been  observed  that  cattle  with  chronic  wloerS'of  the 
feet  disseminate  the  disease  a  considei-able  time  after  iAtey  have 
apparently  recovered;  but  this  observation  made  by  IIcss,  that 
recovered  animals  are  only  safe  after  a  jjeriod  of  five  months,  makes 
the  holdinfr  of  diseased  animals  for  recovery  a  much  more  serious 
matter  than  has  heretofore  been  susjiected.  While  diseased  animals 
are  alive  they  are  constantly  giving  oft  the  contagion  by  the  saliva 
which  escapes  from  the  mouth  and  by  the  serum  and  pus  which  is 
excreted  from  the  vesieles  and  ulcers  of  the  udder  and  feet,  and  per- 
haps in  other  ways.  While  such  animals  are  alive  .the  stables  are 
saturated  with  the  contagion,  and  all  persons  or  animals  that  leave 
such  stables  carry  the  contagion  with  them.  WHien  the  animals  are 
killed  and  the  carcasses  properly  disposed  of,  the  multiplication  of 
this  contagion  ceases,  and  by  ventilation  and  standing  empty  the 
stables  become  less  and  less  infected,  wliile  if  they  are  thoroughly 
disinfected  with  proper  chemicals  the  danger  of  the  disease  spreading 
from  theni  is  arrested.  There  is  probably  no  disease  which  is  spre.id 
more  easily  than  foot-und-inouth  disease,  and  possibly  none  which  is 
.spread  so  easily,  and  it  has  in  uianj'  ca.ses  boon  found  impossible  to 
stop  its  spread  by  quarantine  measures. 

Damniann,"  of  Hanover,  at  the  IJaden  Baden  congrcfss,  said  that 
without  an  ah.solute  quarantine  of  the  infected  farms,  preveniingeveu 
the  niovenient  of  persons,  the  control  <)f  foot-and-mouth  di.sease  is  not 
to  bo  Ihought  of;  but  this  measure,  he  .says,  can  not  be  e.xecuted.  lie 
further  said  that  the  very  severe  requirements  of  the  sanitary  law 
have  nut  . succeeded  in  enulicating  the  disease?;  and  notwithstanding 
the  quaraiuiiu;  of  tiie  infected  stables,  reinforced  in  nian^'  States  by 
the  quarantine  of  di.stricts  and  often  of  a  large  zone  around  these; 
notwith.standing  Un\  Aery  extended  prohiliition  of  animal  markets  and 
the  sui)ervislon  e.\(;rcised  over  the  abattoirs,  dealers'  stables,  and  I'ail- 
road  cars,  the  disease  continued  to  i)r(!vail. 

Dr.  LoelTler''  at  the  same  congress  said: 

Foot-aiid-iiioiith  dlHeaso  is  spri^ading  Ttiore  riud  more  ('\ery  ywir;  UTid every  yoar 
it  costs  the  (Tcnuan  Enijiire  eiioruions  snms.  Nocessiiry  iu(  asuri's  Imd  Ix-en  t^iken 
with  the  groutt'st  care;  mispeeted  grounds  had  been  cli>sely  (luuniutined:  Ibis 
mcasviri.'  bad  b(>eii  extouded  to  wliok-  cojriiiiune.s.  and  even  to  entin;  distriets:  dis- 
infeetion  luid  been  carefnlly  carried  out.  and  notwitl)standii!,i;  all  tliis  tbe  di-;ea.>ie 
Ivejrt  sprtadinj^. 
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Cope"  said  that  one  of  the  niOBt  Temarkuble  lentureH  of  uti  outbreak 
whicli  occurred  in  England  "was  the  sudden  appearuuee  of  the  dis' 
ease  iJi  Ediiilmrgh,  which  is  4CK.)  luilcs  distant   from  London,  the 
beiiiii  no  ceijlcr  lietween  London  and  that  city.     Every  effort  t.<i  trai 
how  t.ho  virus  of  the  disease  was  carried  entirely  failed,  but  the  di* 
covery  of  tlie  fact  that  foot-and-mouth  disease  was  capable  of  being' 
conveyed  fm-  so  great  a  distance  by  mediate  contagi<jn  was  one  of  the 
causes  whicli  led  the  Injard  of  a^-icultiire  to  decide  that  the  time  had 
ari'ived  for  prohibiting  the  binding  of  animals   from  the  whole  ol 
Eiirope,  every  other  precaution  wliich  had  ])een  previously  adopted 
prevent  its  rt>iiitr<>dnctioii  having  failed." 

Such  sudden  extensions  of  the  disease,  although  not  to  this  distuncej 
have  been  common  in  all  outbreaks,  and  have  excited  more  or  lei 
comment  and  speculation  as  to  how  tliej' have  occurred.  Undonljtedly, 
tlie  contagifin  may  be  can-ied  a  long  distance  in  the  clothing  of  per- 
sons w'ho  have  been  near  the  animals,  and  Heckerhas  proved  that  the 
feattiers  of  pigeons  which  had  picked  up  their  food  among  infected 
chaff  wore  infectious  twelve  liours  afterwards.''  Ilealso  iM-itdiici'd  the 
disease  in  dogs,  oats,  and  rabbits  by  inoculation.''  In  the  Massachn- 
setts  outbreak  it  has  been  susiiected  that  the  disease  was  carried  in 
some  eases  by  pigeons  and  in  others  by  <logs,  cats,  and  rats.  These 
observations  serve  to  explain  to  a  certain  extent  the  niysl<?rious  trans- 
mission of  the  disease  from  farm  to  farm  over  several  miles  of  inter 
veniiig  territory. 
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With  a  cuntagion  which  is  so  easily  and  frequently  carried  froaf 
farm  to  farm  or  from  town  to  town,  and  in  whicli  efiforts  at  control  by 
minraiitine  have  so  getn-rally  failed,  it  becomes  an  important  objt-ot^H 
to  lessen  tiie  perio<l  of  existence  <if  the  contagion  as  nuich  as  pusivibid^l 
by  slaughtering  the  diseased  animals.  In  Europe  slaughter  has  not 
usually  been  attempted,  because  the  disease  has  b<'en  so  widespread 
that  this  would  necessitate  the  de.struction  of  nearly  the  entire  stock 
of  cattle.  However,  shiughter  has  been  frequently  resorted  to,  and 
8omt^times  with  marked  success. 

Tliis  disease  was  at  one  lime  taken  to  Australia.     Fleming''  says: 

There  was  really  onlyono  outbreak  in  Victoria  among  tho  cattle  on  two  far 
into  which  it  Und  been  introduced  by  nn  imported  bull.    These  cattle  wer 
destroyed  aud  with  them  the  disease. 
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Dr.  ('ofx)"  speaks  of  a  communicatiou  which  ho  received  from  Dr.^ 
Bang,  of  Copenhagen,  in  which  ho  says: 

Since  1876  we  have  had  every  year,  once  or  twice,  a  case  of  foot-and-month  flia 
ease.  In  all  cuaes  we  killed  the  cattle,  sheep,  and  swine  on  the  farms,  even  if  only 
one  calf  was  attacked. 


Hess/'  of  Borne,  at  the  Baden  Barlen  congi-ess,  gave  as  one  of  his 
conclu.si<iu8  that  the  most  efficacious  and  most  economical  measure  to 
adopt  against  foot-and-mouth  disease  in  most  cases  consists  in  the 
slaughter  of  nil  thr'  infeelcd  Hnimuls.  "Tlie  diseased  animals,"  lie 
said,  "should  be  destroyed  eoiupletely,  inclu<liug  the  hides  and  liair, 
and  the  exposed  slaugldered  under  police  supervision." 

In  England  slaughter  has  been  resorted  to  quite  frequently  in  recent 
years  to  stamp  out  the  disease  when  first  introduced.  Cope,""  speat 
ing  of  an  outbreak  in  that  country,  says  "it  was  eventually  stamped 
out  in  the  county  of  Kent  by  the  purchase,  slaughter,  and  burial  of 
several  of  the  aifected  flocks."     Again,  he  says: 

Later  in  the  year,  when  tbe  ontbreaks  were  still  further  reduced  in  nuinlier, 
the  privy  council  urged  and  succeeded  in  inducing  some  of  the  local  authori- 
ties to  stiitup  out  the  center  of  disease  by  .slaughtering  all  the  uuimals  on  the 
premises.'' 

With  reference  to  the  measures  adopte<l,  Coim?'  says: 

Speaking  generally  it  may  bo  said  that  the  latter  consisted  of  the  maintenanc 
of  strict  isolation  of  all  centers  of  tlie  disease,  disinfection  of  all  (lersons  and  snt 
Btiknces  move<l  out  of  infected  placos,  and  sometimes  the  slaughter  of  whole  herd 
of  cattle  and  flfN^ks  of  sheep,  and  finally,  in  order  to  prevent  the  reintroductiouc 
the  disease  from  abroad,  it  l)ecanie  absolut^^ly  necessary  to  prohiliit  the  landing  of 
animals  from  every  country  in  the  world  in  which  foot-and-moutli  disease  ejist 
or  whose  sanitary  laws  and  regulations  are  inadequate  to  keep  the  disease  out  of 
their  coiuitry  or  to  prevent  the  exjiortation  to  Great  Britain  of  diseased  or  infect 
animals. 

In  his  report  for  1000  Cope-''  says: 

This  was  the  only  outbreak  which  occurred  in  tlie  county  of  Suffolk  Juriug  tl 
year,  but  the  disease  soon  after  appeared  on  some  farms  in  Norfolk  within  a  fel 
miles  of  this  center  on  the  following  dates:  January  30,  at  Freetboriie:  Febrti 
4,  8,  10,  and  19,  at  Ormesby,  Freethorpe,  and  at  Rcedham.    In  all  these  instances' 
the  whole  of  the  animals  of  the  farms  were  slaiiglitered  immediately  after  the 
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natnre  of  the  disease  had  been  conftnned,  under  the  direction  of  the  officers  of  the 
board  who  had  been  dispatched  to  the  locality. 

Further  in  the  sumo  report"  it  is  said: 

After  the  lapse  of  six  weeks  the  diaeaso  reappeared  in  the  month  of  September 
as  far  sonth  as  Melksham  in  Wilts.  In  this  instance  it  spread  frt)m  the  first  center 
to  two  neighboring  farms.  The  nature  of  the  disease  reported  by  the  local  vet- 
erinary surgeon  was  I'onfirmed  by  the  board's  own  officials.  The  slaughter  of  all 
the  I'little,  sheop.  and  swine  on  the  farms  was  immediately  adopted,  and  since  that 
date  no  further  cases  have  been  discovered  in  the  west  of  England. 

On  Oftober  5  a  center  was  detei-ted  in  the  county  of  Stafford  near  Lichfitld 
among  some  milch  cows.  The  animals  were  examined  at  the  re<ine8t  of  the  iKwird 
by  Mr.  H.  Olver,  F.  R.  C.  V.  S.,  of  Tatuworth,  a  veterinarian  of  great  experience, 
and  his  views  as  to  the  natnre  of  the  disease  were  confirmed  by  myself;  the  herd 
was  killed  as  rapidly  as  iwssible. 

•  ••«••* 

Other  outbreaks  of  foot-and-mouth  disease  were  detected  in  Essex,  in  the 
immediate  neighborhood  of  the  former,  on  December  13,  l.'j,  and  18.  Slaughter 
of  all  the  animals  on  these  farms  was  again  rigorously  enforced,  but  before  it 
conld  be  carried  ont  19  cattle  on  one  farm  and  14  on  another  fell  witli  the  disease. 

Tlio  ri^'iiiiit  of  tlio  assiNtaiit  set'retury  of  the  jiiiiiiials  i.livision  of  tlio 
British  Boiird  of  AgricuUuro  for  11)00  shows  tliul  shiugliter  of  the  ani- 
mals was  resorted  to  in  21  oxit  of  the  24  otithrcaks  of  foot-and-ninuth 
diijeasc  nccurriiijjr  in  Groal  ISritain  during  that  year.'' 

Dr.  CopC  says  in  liis  ruport  for  lUUl: 

However,  on  the  27th  of  January.  1901.  a  report  was  received  of  a  suspected 
outbreak  near  Ipswich.  The  l>oard  iiuinediately  dispatched  an  expert  to  inquire 
into  the  nature  of  the  disease,  and  lin  discovered  after  careful  examination  that  3 
out  of  39  head  of  cattle  then  on  the  premises  were  aflfected  with  f<xit-an(l-month 
disease  in  an  numistakuble  form,  having  vesicles  not  only  in  the  mouth  and  on 
the  fet^t  but  also  ujwn  the  teats.  •  ♦  »  AH  the  cattle  on  the  farm  were 
slaughtered  with  the  utmost  speed  as  soon  a.^  the  nature  of  the  disease  had  been 
confirmed. 

Again,  Dr.  Cope ''says: 

The  more  recent  experience  in  the  administration  of  the  fiwt-and-mouth  diseaaol 
order  of  the  board  has  gone  to  prove  that  under  the  new  system  of  stopping  the  ' 
movement  of  stock  in  widely  extended  areas,  and  of  slaughtering  in  every  instance 
where  isolation  can  not  be  effectually  carried  out,  a  general  outbreak  of  the  dis- 
ease can  with  certainty  bo  arrested.  This  view  is,  I  think,  estiiblished  by  the  fact 
that  although  the  several  centers  di8c'overe<l  in  190l>-1001  were  very  widely  dis- 
tributt'il  in  England  and  Wales,  the  measures  adopted  were  so  effectual  that  nota 
single  case  of  foot-and-mouth  di.sease  found  its  way  into  a  market,  railway  ■pen  or 
truck,  or  into  yards  and  lairs  where  animals  are  so  freijuently  congregated  by 
dealers  prior  to  movement. 
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'Die  above  quotations  are  sufficient  to  show  that  the  shiughter 
dipoasctl  animals  has  boon  fn'qnently  a<1opt«<1  as  a  means  of  combat  ii 
tho  disease  in  Europe,  and  that  it  has  been  more  successful  than  u: 
other  measui'es.  In  fact,  the  Int<»rnation«l'\'etorinary  Congress,  held 
at  Hadi-n  IJnden  in  18'.>9,  stated  in  one  of  its  resolutions  passed  Avlth 
n-fcreuc*?  to  this  disi>use  that  it  was  neeessar3-  to  anthorizi>  slaughter 
and  U.I  establisJi  unifurui  sanitary  regulations."  It  is  plabi  that 
EuroiKi  the  failure  of  ctTiirts  to  control  the  <liseasf?  by  quarantine  a 
isuhition  is  i-eeouiiized,  and  that  the  slnuphter  of  discaaeil  animals 
looktHl  uixin  as  lh«  most  eflicacioug  measure  tliat  can  be  adop 
The  disease  has  frequently  been  stamped  out  by  this  method  w 
first  introduced  into  a  «'.ountry.  If  slaughter  is  justified  and  reeom- 
iik'imU'iI  in  Europe,  where  the  disfn.se  so  frequently  oc<'tirs  and  is 
proviilunt,  how  much  more  is  it  to  be  recommeuded  in  a  country  1; 
the  irnite<l  States,  where  it  is  eouiined  to  a  \'ery  small  territory 
where  thci-e  is  sueh  an  enormous  number  of  animals  to  be  affected 
it  if  it  sprea»ls  Ik'yond  i-ontrol. 


NATURE    AJfD    rHARACTERlSTICS   OF  TITE    DISEASE. 


Foot-and mouth  di.s<?ase  is  a    hiphly  eontajrioUN  malady  affeetfl 
runiinatiuy  animals  (('attic,  sheep,  goats,  deer)  and  hogs.     No  sj 
ciiic  germ  has  yet  been  identified  as  the  causative  agent.     In  goner 
the  disease   be^ns  with   nn  elevation  of  temperature  amounting 
from  2    to  <'>"  V.  and  the  fonnation  of  vesicles  in  the  moulli,   uj 
the  udder  and  teats,  and  on  the  feet.     Those  vesicles  are  of  varic 
sizes,   the  epidermis  being   raiscnl  by  a  clear  exudate,    which   mn 
escajjes  by  the  rupture  of  the  luembraue.     The  nieuibrane  <!ovci 
the  vesicles  is  toni  away  l>y  abrasion  of  the  parts,  or  hangs  in  shi 
leaving  a  raw,  ulcerated  surface,  which  i.s  extremelj-  sensitive.     W'l 
the  vesicles  appear  iu  the  mouth  there  is  considerable  salivation, 
saliva  gathering  in  a  white  foam  about  the  mouth  and  attracting  tf 
att-ention  of  the  observer.     This  is  one  of  the  first  sj'niptoms,  and  t| 
salivation  may  l»e  so  abundant  as  to  saturate  the  hay  and  floor 
front  of  the  afFeetvil  auini.il.      Plate  LlII  shows  an  affcet^-d  cow 
the  saliva  dribbling  from  her  mouth,  and   Plates  LV  and  l.VI  at 
some  b<idly  diseased  animals   iu  a  dairy  herd  at  Wcstboro, 
from  ihe  montlis  of  which  there  was  nn  abun<lanl  flow  of  saliva,     fn 
Plate  LYII  there  is  shown  a  pair  of  diseased  oxen  with  their  mout 
more  or  less  ojieu  on  account  of  the  soreness  and  pain  from  whfi 
they  are  suffering.     Affected  cattle  nmy  alwi  make  a  ptH'uliar  atnii 
ing  sound  with   the  moulh,  which   is  no  doubt  due  ti>thc  soroaowS 
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the  tongue  ov  adjaoeut  parts.     When  the  liiHease  is  scvero  the  vesicle 
ill  tlic  inoiith  may  l)e  as  large  as  a  silvi-r  clollar;  snmetiines  (lii>  whole 
mucous  membrane  appears  congested  and  the  epithelium  lof>sone<l.^J 
When  the  toiigrne  has  Ixjen  seized  hy  the  inspector  to  hold  it  while  exnm'^| 
ininjT  tlie  moiilli,  ihe  mi-mhraiie  has  sometimes  been  stripped  o(T  by  his 
liHTid,  leaWriy  the  organ  raw  and  bleeding  and  causing  the  animal  the  , 
most  aonte  suffering. 

When  the  vesicles  ap])ear  about  the  feet  the  animals  niaj-  be  seen] 
to  raise  and  shake  the  p»J8terioT  extremities  in  a  manner  which  inili- 
oat«s  the  pain  that  they  feel  in  tlie  affected  i-egions.     Large  vesicle 
appear  upon  the  udder  and  teats  whii-h  interfei-e  seriously  with  milk-, 
iiig  and  from  which  secretions  issue  whi<li  may  contaminate  the  mill 
at  the  time  it  is  di-awn.     There  is  oft^en  congestion  of  the  raammar] 
glands,  with  induration  and  the  formation  of  abscesses. 

The  acute  stage  of  the  disease  is  generally  terminated  within  a  period  I 
of  two  wwks.  after  which  time  convalescence  occurs  with  moreorlcsal 
rapidity,  according  to  tlie  conditions  of  existence  and  the  extremes  ofj 
temperature  to  which  the  animals  are  subjecttnl. 

LOS-SES  BY  THE   DISEASE. 

The  disease  is  not  one  which  i)rodue«8  a  high  fatality.     The  avei 
loss  by  death  iu  European  tviuntries  has  been  from  2  to  5  per  cent. 
The  actual  losses  of  cattle  owners  are,  however,  much  gi-eater  thaaf 
tliis.     The  high  fever  causes  a,  rapid  loss  of  flesh,  viiiich  lo.ss  is  aug- 
jnent«;>d  by  the  fact  that  owing  to  the  large  vesicles  and  resulting  ulcers 
in  the  mouth  the  animals  are  not  able  to  masticate  their  food.     Ou , 
(vooount  ©f  this  loss  of  flesli  their  value  is  decreased  from  20  to  25  poi 
cent.     At  till'  same  time  tlie  millc  s«»cret.ii>n  almost  disapju-ars,  and  Uteri 
owner  loses  all  revenue  from  his  animals  for  fi-om  four  to  six  %veeks.[ 

When  the  animals  have  recovered  from  the  acut«  form  of  the  disA 
ease  many  of  them  are  found  to  be  more  or  less  injured,  sfime  of  themi 
having  lost  the  liorn  from  their  feet,  others  having  ulcers  of  the  feet' 
which  cjMwe  chronic  lameness,    a  considerable    pmportion   having 
abscesses  in  the  udder  which  make  them  worthless  for  milk  i»roduc- 
tion,  while  numerous  others  abort  and  become  emaciated  and  of  little] 
value.     Ou  the  whole,  it  is  prolialily  not  far  from  correct  to  estimate 
that  in  an  outbreak  such  as  the  present  one  in  the  New  England  States  I 
the  average  loss  on  jK-rount  of  the  disease  eiiuals  50  jx-r  cent  of  IhoJ 
value  of  tlie  cattle  afTectcd. 

llowevtn',  there  is  no  disease  in  which  different  outbi-eaks  ynry  more] 
in  their  virulence  than  foot-and-mouth  disease.     In  some  outhrtviksi 
the  cattle  suffer  but  little,  scarcely  an  animal  dies,  and  the  contagion 
spreads  very  slowly  or  dies  out  in  a  short  time.     In  other  outbreaks 
50  percent  of  the  cattle  may  die,  the  disease  is  very  contagious  and 
spreads  rapidly,  aiid  the  contagion  is  carried  long  distances  in 
clothing  of  persons  and  in  the  hair  of  animals. 
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CONDITIONS  IN  MASSACHUSETTS. 

Ill  Mnssaiihu setts  a  iiiiinher  of  herds  were  preserved  which  had  the 
disease  in  n  iiiikl  form  and  which  had  a]>pan'Htly  recovered  at  t 
time  the  inspection  was  made.  In  about  oTie-t!iird  of  tlieso  ca 
the  owners  afterwaiHls  cjiiuo  in  with  the  statement  that  a  relapse  h 
occurred  with  tlieir  animals;  some  were  again  afTccled  with  the  formal 
tion  of  vesicles,  and  most  of  the  others  had  abscesses  in  tlie  uddeii*, 
whifh  made  them  iinfil  for  milk  production.  At  the  time  these  cattle 
were  .sLnughtfred  the  udders  of  many  of  them  were  so  distended  with 
pus  that  tliey  were  ruptun-d  as  the  animals  fell,  and  discharged  vast 
i|Uaiitities  of  this  liquid. 

TJie  present  outbreak   in   ^Ma.ssaeliiisetts  has  be<'n  a  veiy  viruh 
one.     The  disease  has  spread  with  extreme  facility  and  has  affect 
all  of  the  rattle  in  the  infected  herds  within  a  very  few  days,  whi 
the  fever  has  b*<en  very  high,  the  loss  of  flesh  extreme,  and  the  afl 
results  verv  unfavorable. 


DISINFECTION   OF   PREMISES. 

Tlic  tli.sinfecUun  of  many  of  the  premises  where  the  disease  wa 
found  proved  to  be  a  laborious  and  difficult  undertaking.     Some 
tlie  barns  and  stables  were  old,  much  of  tlie  woodwork  was  moi-e 
less  decayed,  tliere  were  mows  conlaiiiing  Iiay  and  other  forage,  gn 
and  feed  bins,  double  floors  Avith  much  organic  matter  between,  at 
manure  cellai-s,  some  of  which  contained  hundreds  of  loads  of  nianti 
more  or  less  frozen. 

A  number  of  disinfecting  squads  were  organized,  each  containing 
eight  men,  provided  with  a  force  pump  for  spraying  the  disinfectii 
mixture  and  with  other  utensils  necessary  for  carrying  out  theproce 
of  cleaning  and  disinfecting. 

The  first  step  in  the  process  was  to  clean  out  all  the  loose  littel 
scrape  the  woodwork  and  remove  all  dust  and  filth,  take  up  the  floor 
and  remove  the  manure  from  the  cellars.     After  lhi.s  was  done  the 
whole  place  was  saturated  with  a  mi.Murc  of  lime  wash  and  cliloride 
of  lime.    Plate  LVIII  illustrates  the  manner  of  mixing  the  disinfecting 
solution  in  a  half  barrel,  also  the  pump  an<i  hose  and  Ihe  manner  of 
working  this  apparatus.     The  jirocess  is  seen  in  operation  in  I'late 
LIX.     Plato  LX  shows  the  interior  of  a  barn  which  has  been  disin- 
fected.    During  much  of  the  time  the  temperature  was  l>elow  zer< 
and  it  was  a  difficult  matter  to  keep  the  disinfectant  from  freezii 
before  it  could  be  applied. 

It  was  necessary  to  disinfect  some  stables  whore  the  disease  ha< 
been,  but  where  all  the  animals  had  apparently  recovered.  These  cat-  j 
tie  were  not  killed,  and  it  was  found  that  the  chloride  of  lime  gave  ^H 
disagreeable  flavor  to  the  milk  and  prevented  its  use  for  some  weel^^ 
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after  the  tlisiiifoetion  of  the  sttible.  To  obviate  this  the  chloride  was 
dispensed  with  in  such  cases  and  formjilin  added  to  the  wliitewash  in 
its  place.  It  is  doubtful  if  this  is  as  eflieiciit  as  the  chloritle  of  lime, 
but  no  complaints  were  made  of  its  ilaniaging  tlie  milk  catis  or  the 
milk,  nor  has  any  cause  of  dissatisfaction  been  found  with  the  stables 
so  disinfected. 

LIABtLITY   OF   ITC^AN   BEINGS  Td   THE  DISEASE. 

Theeommuiiieatinii  of  tlie  disease  to  people  using  the  milk  of  dis- 
easeil  .'ininials  has  beeu  frequently  reported  in  European  outbreaks. 
With  children  especially  the  di.seaso  produced  in  this  manner  is  quite 
serious  and  sometimes  fata!.  A  few  ca.ses  of  this  kind  were  reported 
during  the  Massachusetts  outbreak,  but  they  were  nut  invosligat'ed, 
and  it  is  not  positively  known  that  the  disea,seaITeetingthe  people  was 
identical  with  that  of  the  cattle.  In  this  ((uti)reak  the  saleof  niilk  was 
stopped  as  soon  as  the  tlisease  was  found  upon  a  place,  ami  fur  that 
reason  there  was  not  the  opportunity  for  the  infection  of  mankind 
which  exists  when  an  outbreak  is  more  extended  and  affects  practi- 
cally all  the  milk-i>roducing  animals  of  a  country.  However,  people 
were  advised  to  pasteuriae  the  milk  which  they  used,  and  thus  avoid 
any  possibility  of  infection. 


DIFFICXJLTIES  OF   CONTROL. 

With  about  one  hundred  herds  already  affected  when  the  Depart- 
ment began  active  operations  for  enidicating  the  disease,  and  with 
iiew  cases  apiw?aring  daily,  it  was  a  matter  of  impossibility  to  dispose 
of  al!  the  diseased  animals  at  once.  The  severe  weather  impeded  tlio 
work  considerably,  and  for  a  time  it  seemed  that  new  cases  were 
developing  faster  than  the  old  ones  could  be  put  out  of  the  way.  In 
order  to  get  the  outbreak  under  control  and  to]irevent,  so  far  as  pos- 
sible, the  spread  of  the  disease,  the  general  plan  was  adopted  of 
slaughtering  first  the  herds  on  the  outskirts  of  the  infected  district 
and  Mien  working  toward  the  j-enter,  thus  restricting  and  gi'adually 
lessening  the  area  of  infection.  As  a  result  there  was  very  little 
e.xtension  of  the  disease  beyond  the  territory  aflfeeted  when  the  work 
was  commenced,  and  the  spread  of  the  contagion  was  soon  checked. 
Within  thirty  days  the  force  had  so  far  caught  up  with  the  work  tliat 
it  was  possible  to  dispose  of  every  newly  affected  herd  soon  after  it 
was  reported,  and  by  the  end  of  January,  1003,  practically  all  (he 
disea.sed  animals  had  Iwen  destroyed  .so  far  as  Iheti  known  to  the 
Department. 

The  progress  of  the  work,  especially  in  Ma.ssaehusetts,  demonstrated 
in  a  striking  manner  the  efficacy  of  slaughter  and  the  futility  of  rely- 
ing upon  qimrantino  alone  in  stamping  out  the  disease.     Just  so  long 
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as  any  eousiderablo  number  of  diseased  herds  remained  aiive  giving 
off  coutHgion  which  might  be  disseminated  by  people,  dc^,  cats,  rats, 
chickens,  and  pigeons,  and  ptwsibly  through  other  agencies,  in  spite 
of  tlie  lociil  quarantines,  so  long  did  the  disease  continue  to  spread 
rapidly.  And  as  the  number  of  herds  which  were  the  sources  of  con- 
ta.yion  was  reduced,  the  spread  of  the  disease  was  proportionately 
diminished  and  arrested. 

It  is  unfortunate,  however,  that  in  Massachusetts  and  Xew  Ilamp- 
sliire  the  withholding  of  information  and  tlio  failure  to  report  the 
the  disease  to  the  authorities,  and  the  evident  intention  of  some  of 
the  people  to  conceal  it,  has  resulted  in  prolonging  the  ijeriod  of 
infection  and  the  time  for  which  the  quarantine  was  necessary.  When 
it  was  supposed  that  the  disease  had  been  eradicated,  a  house-to-house 
inspection  was  instituted  in  Massachusetts  in  order  to  make  sure  that 
the  contagion  no  longer  existed,  and  this  inspection  revealed  a  num- 
ber of  herds  still  affected.  Early  in  March  the  disease  was  found 
among  a  lot  of  11  cattle  received  at  Watertown,  Mass.,  from  Bed- 
ford, K.  11.,  and  an  investigation  at  the  place  of  origin  disclosed  quite 
a  number  of  affected  herds  throughout  the  neighljoring  townships. 
These  discoveries  necessitated  a  thorough  canvass  of  the  whole 
infected  district,  which  required  considerable  time  and  resulted  in 
the  finding  of  other  diseased  herds  from  time  to  time  in  Mas.'iachu- 
selts  and  New  Hampshire,  though  no  more  v.ere  found  in  \'ermont 
and  Khode  Islaiid. 

Some  of  tlu!se  lierds  Iwre  evidences  of  having  hecu  a(Te<'te<l  for  some 
weeks.  Every  day  that  such  a  herd  was  held  by  its  owner  without 
reiKtrting  it  gave  opportunities  for  the  spread  of  the  infection  an<l 
al.>o  lengtl'.ened  tlie  j)ei'i<Kl  of  <inarantine.  If  all  such  easiw  had  be<?n 
promptly  rei)()rted  tlie  disease  eould  have  bw.Mi  entirely  eradicated 
Avitiiin  a  few  moiillis  and  the  a  fleeted  States  relieve<l  from  the  quar- 
anlitie  rest riet ions  whieli  weighetl  so  heavily  upon  the  farming  and 
eoniniereial  interests,  but  on  ae<:ount  of  the  eoneealment  <)f  the  disease 
it  lias  been  neeessaiy  to  maintain  the  (|Uarantiiie  for  at  least  twice  tiie 
jterid'l  whieli  would  otherwise  have  Ix'cn  reciuired. 

srPT'I.HMENTAI.    ()l;|iF.!;s    KKl.ATIVK    TO    1,'V'AI!.\N'T1NK. 

In  accordance  with  the  developmenis  <>(  the  situation  from  time  to 
lir.i^',  v;irioiis  orders  and  reiriilat ions  were  issued.  On  November  21'. 
T.Hi-2.  tlie  <|iiarantine  v.iis  modified  so  as  to  p<'rniit  the  shipment,  for 
iniMcili.iic  sla;iL''liter,  of  animals  from  outside  tli<'  (juarantined  <listricl 
across  jiiid  inlDtluit  district,  under  certain  restrictions  as  to  sealing 
ei'  c;i;-.--,  inspccvion,  etc.  This  was  done  to  av()id,  so  fur  as  possible, 
iiilerlVrciuM'  witli  tlie  meal  supply  of  the  infected  district.  On  Decem- 
ber \'-'  ,in  order  was  issued  jiroviilin.sj  I'or  the  disinfeetiou  an<l  return 
of  >!o(  Ic  cars  from  outside  the  infeeteii  territory,  ami  also  placing  a 
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quuintitim)  upon  hides  aud  other  pnxlucts  of  susceptible  animals  in 
the  tjunrantined  States.  On  Jauuiny  -23  aud  Fobruaij-  2,  lOd.'l,  amend- 
ments were  issued  permitting:  the  sliipment  of  animals  from  Vermont 
to  eerlaiu  points  in  jrassachusetts,  in  ceK^iin  e*s<s  and  under  certain 
ivstrictions,  and  allowing  certain  animal  j)rodu<'U  to  be  Utkun  out  of 
Vermont.  On  Alarch  7  the  .State  of  Now  llaui]»sliire  was  placed  in 
quarantine,  on  the  discovery  of  furtlier  infection,  as  lieretofore  stated. 
An  act  of  Congress  jriviny  to  llio  Secretary  of  Agri(  ullure  fircater 
p<)'n"<>rs  in  dealing  with  contagious  diseases  of  animals  liaving  been 
approved  February  2,  190.3,  a  new  quarantine  order  covering  the  .State 
of  ^lassachusetts  was  issued  on  April  15,  so  as  to  bring  the  regul.itions 
under  the  authority  c<»nferrfd  by  that  legislatitm.  On  May  1  the 
quarantine  was  removed  from  Vermont,  with  the  exception  o€  certain 
townships  in  and  near  wlii<'l»  the  <li.sease  bad  existed,  and  provision 
was  made  Cor  animals  to  be  relea.sc«l  from  lhe.se  townships  on  inspec- 
tion and  permit.  On  May  9  the  quarantine  was  removed  from  Hhode 
Ishiiid.  On  May  12  an  order  was  issued  providing  for  the  movement 
of  animals  from  Vermont  into  Massachusetts  across  New  Hampshire 
for  purposes  other  than  immediate  slaughter;  from  Kow  ITainpshiro 
into  Massaehusetts  for  immediate  slaughter  at  certain  points,  and 
from  Massachusetts  into  New  Hampshire  for  pasturage,  in  ceilain 
cases  and  under  certain  restrictions.  An  arrangement  was  also  made 
for  issuing  permits  allowing  persons  whose  farms  were  h»cated  partly 
in  one  State  and  j)ai-tly  in  another  to  move  their  animals  across  the 
State  line  within  the  limits  of  their  farms. 

SEVERS   PRBTAtTIOXAHY  MEA.irRES  XBCKS8AKT. 

Owing  to  the  treacherous  nature  of  the  foot-and-mouth  disease  and 
to  the  ease  and  rapidity  with  which  the  contagion  spreads,  it  has  l)een 
necessar}'  to  take  the  utmost  preciiutions  and  to  giiaid  ererj-  channel 
by  which  thert>  seemed  to  be  a  possibility  of  the  contagion  escaping 
to  other  ]»art.s  of  the  country;  and  while  the  restrictions  have  caused 
some  hardship  and  ma^-  have  seemed  unduly  severe  to  some  poi*sons, 
they  have  becTi  no  more  rigorous  than  was  considered  necessary  to 
accomplish  the  object  in  view,  and  they  have  been  relaxed  or  removed 
just  as  Kf>on  and  U>  such  an  extent  as  it  appfwit-d  that  this  oonld  be 
done  with  safety. 

The  cHect  of  the  quaranline  on  animal  prculucts  was  in  prevent  for 
a  tinuj  the  shipment  of  a  large  quantity  of  hides  and  wotd,  to  the 
gixat  inconvenience  of  the  trad<'.  The  Department  felt  justified, 
however,  in  taking  strict  nicfisures  with  regard  to  intei-stal.e  traffic  in 
such  articles.  If  there  was  a  single  infected  hide  among  a  large  lot, 
or  if  the  wool  from  a  single  diseased  sheep  had  been  nii.xed  willi  a 
largi>  amount  from  healthy  sheep,  then>  wna  still  some  danger  of  the 
contagion  being  carried  by  these  products.     The  contagion  was  most 
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jirolMihly  introduced  into  the  ITniled  States  by  some  article  or  iiiate« 
rial  wliicli  had  been  exposed  to  infyetion,  and  not  by  diseased  animals 
theiust«lvc-H;  and  thcro  was  just  as  much  probability  that  it  might  l)Oj 
conveyed  to  other  parts  of  the  ^'IHt^,■<!  Statt-s  in  a  similar  manner. 
In  order  to  relieve  the  .situation  as  mneh  as  possible,  a  thoronghj 
investigation  was  made  into  the  origin,  history,  and  condition  of  stor-^ 
age  of  the  stocks  of  wool  and  hides,  and  in  cases  where  it  could  l>e 
clearl}"  shown  that  the  products  had  come  from  uninfected  sections 
and  had  not  been  exposed  to  contagion  they  were  released  for  ship 
ment. 

In  making  investigations  of  this  character  and  in  supervising  tlio 
muveuieuts  of  animals  and  animal  products  there  was  involved  a  vast 
amount  of  work  besides  that  relating  directly  to  the  eradication  of 
the  disease. 

SCIENTIFIC   EXPERIMENTS  NOT  PERMITTED. 

No  scientific  investigations  or  experiments  were  conducted  by  the 
Department  with  the  exception  of  tlio   inoculation  testa  mado  sooi 
afler  the  discovery  of  the  disease  for  tJic  purpose  of  confirming 
diagnosis.     Foot-and-mouth  disease  has  been  the  subject  of  investi-l 
gallon  and  study  by  scientists  in  Europe  and  in  other  parts  of  tho] 
workl  for  many  yeai-s,  aud  it  was  considered  doubtful  if  anj'  new  sei- 
entiftc  facts  concerning  its  nature  could  be  brought  to  light  daring  the  j 
brief  period  to  which  it  was  Iiopcd  that  its  presence  in  this  country 
would  be  limited.     There  was  some  danger  that  the  propagation  of 
the  di-seaso  for  experimental  purposes  might  result  in  the  escape  of  J 
the  contagion  beyond  control.     Although  memljcrs  of  the  scientifioj 
staff  of  the  Bui-eau  and  otliers  were  desirous  of  making  some  investi-l 
gations,  it  was  decided  that  the  risk  was  too  groat  and  the  chance  of 
accomplishing  any  gootl  results  too  remote  for  this  to  be  permitted. 


KITMBER  OP  ANIMALS   AFFECTED,  NUMBER  SLAUGHTERED,  COUPENSA-| 

TION    PAID,  ETC. 

Tlie  tables  whieli  follow  show  the  number  of  herds  and  animalsl 
found  affected  with  foot-and-mouth  disease,  the  number  slaughtenMl,  I 
the  comijonsation  paid,  etc.  These  figures  include  all  the  animabs  in  I 
the  infected  herds,  whether  they  showed  symptoms  of  the  disease  orj 
not.  As  in  an  outbreak  of  this  disease  all  the  animals  exposed  cou-l 
tract  it  in  the  course  of  a  week  or  two,  it  was  assumed  that  where  onej 
or  more  animals  in  a  herd  showed  clear  evidence  of  the  disease  all  the  I 
rest  were  affected. 

The  diflfei-ence  between  the  number  of  cattle  affected  (4,712)  and  the  j 
number  slaughtered  (.3,872)  represents  those  that  either  died  or  n-cov-l 
ered.     Nearly  all  the  recoveries  were  in  the  early  cases,  where  the] 


T^I^fETEE^'TH   AlfUUAl.   BEPOKT. 


409 


disease  liad  run  its  course  before  the  work  of  slituglik-riiig  was  begun 
or  before  those  herds  could  be  reached.  After  the  commencement  of 
the  work  of  eradication  no  newly  aflectctl  herds  were  allowed  t«  be 
held  fur  recovery. 

Kiimbcr  of  herds  ami  cattle  affected  with  foot-aiid-moiith  disease  since  the 
bctfinniny  of  the  ovthreak,  us  reported  by  muiiths. 


Month. 

Haasacliaaetts. 

New  Hamp- 
abire. 

Vermont. 

Bbodo  laland. 

Total. 

Herds. 

Ckttte. 

Herds. 

Cattle. 

Herds.  Oattle. 

Herds. 

Cattle. 

Herds.  Cattle. 

» 
8 

3 

3 

2 

i,a9 

i.sas 

ta 

iw 

5S 

0 

a 

4 
IT 

47 
£38 

7 
8 

S4 
110 

78 
100 

B 
10 
81 
18 

8 

1,500 

Dci'omber,  1008 

January,  llWtl 

Fel)rtiary,  1908.... 
March,  IMUJ. 

4 

87 

1,971 

1 

16 

3 

10 

239 

Z8 
15 

1 

444 

m 

81 

400 

April,  1908 

880 

May,  1903 

59 

Total 

m 

8,  aw 

48 

733 

IB 

831 

18 

mi 

114 

4,-12 

aTheae  are  the  figures  ot  udiclal  record,  but  it  Is  known  in  a  general  way  that  there  were  more 
I  afFocted  previous  to  November. 


Aniiiials  alauyhttred  by  United  Stales  Dejjurlineul  of  Ayricidture. 


State. 

Herds. 

CatUe. 

Hogs. 

Sheep 
and 

groats. 

Total 
animals. 

HuniJhnMtta „ 

New  Hampshire 

12B 

48 
22 

a 

2,708 
733 
851 

80 

220 
IM 
fiS 

8 

GS 
100 
74 

tBSS 

UOI 

4«I0 

Rhode  Island      .                    ... 

88 

Total 

2U& 

3,872 

800 

2ai 

4,401 
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Appraised  valuations  and  eompensation paid  for  animals  slaughtered. 


state  fuul  animals. 

Number. 

2.689 
119 

Appraised 

valneon 

health  basis. 

Average 
perbe^. 

Net  compen- 
Bation  (7U 
per  cent). 

pertaMul 

Masnachusetls. 
Oattlfl  (not  inclndin^  ciilvflfi)       

tl31.238.58 
1,021.79 

iEO.69 
8.G9 

401,867.00 
715.25 

»a6.48 
6  01 

Calves 

All  cattle 

2,708 
239 

132,260.37 

2,268.43 

444.00 

48.84 
9.91 
8.07 

92,582.25 

1,588.80 

810.80 

34  19 

Hogs 

8.94 

Sheep  and  goate 

.*>  65 

Total 

2,982 

134,97:180 

28,704.01) 
639.00 

94,481.65 



A'nr  llampahire. 

888 
C5 

42.97 
8.2» 

20,002.80 

sn.aa 

30.06 

Calves 

6.80 

Allcattle 

733 
88 
100 

2U.243.00 
674.60 
497.00 

39.90 
8.45 
4.S7 

20.470.10 
402.15 
847.90 

Z!  fS 

Hogs 

C.91 

3.48 

Total 

901 

301 
50 

30.314.60 

21,220.15 

_ 

.. 

Vermont, 

fl.34S.00 
680.00 

81.06 

Calves  

11.80 

Allcattle 

351 
65 

74 

- 

9. 988. 00 
429.82 
32.-..  75 

28  31 

Hogs 

7  81 

Slieop 

4.40 

Total 

4rt) 

7;) 
1 

10,«»:l.O7 

2.4«i.lO 
2.10 

NkkIv  Mattil. 

3,.Vii.«i 
3,  l»» 

44..">» 
3.00 

31."*' 

Calves 

2.1" 

Allcattlo 

;i.5:.'fi.(XJ 

(r..r«) 

41.08 

2,4«8.20 
4.5,  .-|0 

30  k6 

Hogs 

5.t!!) 

Total 

3..V.I1.(»I 

2.513.70 

SUMM.XRY. 


Animals. 


Viiiiil>..r  ^"'-''  '""ipt-n-  AvcraOT 


Cattle  U'ot  iiiduiliiiyidv 
C'ulvi'S 


:!.it!T      J12:!.77:!  Ml 

i.as4.o5 


I 


Allcattle 

Eogi 

Sl'.ocp  .i!id  gluts 

Tot;'-l  eouipons.itioii  i>aiil. 


229 


»3(  '<; 
i  7.17 

12j.4.>>'..'i5  i         32.411 

-.4IS5.57  !  ON') 

»84.  4.'>  !  4.:>i 
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VOGES'S  DESCRIPTION  OF  MAL  DE  TADERAS 

A  Sonth   Anioricaii  Trypanosoniatu'    Disease  of  Domestic 

Animals. 

By  Cu.  Warublu  SxtLEK,  Pt.  D., 
Canumitiv'j  Zoolofiist  of  Bumuitt  of  Aiiivial  Intiuntrji. 

Tlio  al1<?nti(>n  of  the  I'nitcrl  States  tT<iv<Tiimont  luis  row-iitl}' been 
called  to  a  serious  mulady  of  hoi-sos  iu  tbe  Pbilippiui's.  This  disease 
ia  known  as  surra,  an«l  is  causwl  liy  ^i  protozoon,  Tryi>aii(isimt.a  evansi 
by  name,  whicli  lives  in  the  blood  plasma  and  destroys  the  red-blood 
eorpusclos. 

As  soon  as  surra  was  diagnosed  in  the  I'hilippines  the  liurean  of 
Animal  Industry  prepared  an  emergency  report  on  the  subject," 
discussing  not  only  surra,  but  also  allied  maladies,  such  as  tsetse- 
fly  disease,  dourine,  and  ma!  do  caderas — three  other  equine  nuila- 
dies  described  ^is  being  due  to  trypanusomntie  parasites.  At  the  time 
the  rejiort  in  question  was  written  little  was  known  regarding  mal  de 
caderas,  but  just  after  tbe  proof  sheets  Mere  returned  to  press,  and 
too  late  to  make  additions,  an  important  paper  on  mal  docaderas* 
app<^ared.  This  artiele  contains  many  facts  of  interest  to  North 
Ara<»ricaJi  veterinarians  and  stock  raisers,  and  on  this  aeeouul  an 
extended  review  of  Voges's  paper  is  here  given,  so  that  mal  de  oaderas 
may  be  coinpared  with  suriia,  as  described  in  tlie  bulletin  just 
menlitmed. 

The  name  '"mal  de  ciideras"  is  a  vernacular  term  based  upon  one 
of  the  chief  sympt.oms,  namely,  a  paraplegia  of  the  haundiea,  and 
means  "disease  of  the  haunches."' 

The  disease  api)ears  to  luive  existed  for  some  years  past  in  the  cen- 
tral poi'tion  of  South  America.  Although  the  first  published  reports 
date  but  a  few  years  back  (1800),  an  account  of  the  malady  was  sent 
to  Europe  as  early  as  1841',  but  did  not  receive  any  attention.  \'oges 
divides  the  disease  into  two  stages. 

"Salrnon  and  Stiles.  "EnierRenc>-  Report  on  Siirra:  witli  a  Bibliograiihy  of 
Allied  Trypmiosomatic  Diseases,  by  Albert  llunsull."  Bulletin  Xo.  42,  Bnrpati  of 
Aninml  Indnstry,  United  States  DeiMirtment  of  Agricnltnre,  Washington,  D.C., 
190'J.pii.  1.-.2,  112  illnstniti.ins. 

''  O.  V'ligos.  "  Daa  Mal  de  Catb^r.^.^"."  Zeitschrift  f.  Hygiene  n.  lufectionskrank- 
heiten.  Leipzig,  vol.  xxxix.  (3).  Mfirz  i:i,  in>.  323-371,  pi.  5,  flgs.  1-T.     [W'.] 
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Fii-st  sUge:  In  experimental  cases,  if  5  to  20  c.c.  of  blood  from  I 
sick  liorae  are  injected  into  a  healthy  horse  a  fever  develops  four  oi 
rivi-  days  later,  incifasing  from  Itoiir  (o  hour,  and  remitting somewhul 
on  (ho  following  inoniiiit,',  or  incr^^'asiny  stoadili-  to  40"  or  -tl^  C     Dur 
ing  the  following  day  the  temperature  falls  (o  or  near  the  norma 
UHually  reaching  i(s  lowest  point  on  tlie  Hocond  day.     The  tenip<!r; 
tnre  now  rises  again,  day  by  day,  until  after  aiiotlier  five  days 
again  reaches  or  exceeds  40°  V.     Thin  alterinition  oocui's  two,  four,  ui 
even  six  or  eiglit  times  in  sueces.'iion,  tlie  iulermis.sions  usually  var, 
ing  from  three  to  sis  days.     Pul.se  aii<l  resjiiration  remain  norma 
and  there  is  scarcely  any  change  in  (In-  appetite  except  tliat  in  the 
evening,  at  llie  height  of  the  fever,  tlie  appetite  is  slightly  diminished j 
thirst  increases.     Tlio  feces  are  usually  normal,  but  occasionally  con* 
tain    l>lood.     Temporary   hcmogloliinuria    develops,    and   licmaturia 
becomes  almost  const-ant.     .Sight  and  sense  of  hearing  remain  normal, 
The  coat  remains  smmtth  and  glistening,  and  in  case  the  attack  occu 
during  the  perind  of  the  fall  of  the  hair  this  process  occurs  in  th 
normal  manner.     lii'He.xes  ai'o  normal.     Tlu-  intermittent  fever  is  tl 
most  characteristic  of  all  the  symptoms. 

Second   stage:   The  transition    to    the   second    stage   is    gradua 
As   the   disease   progros.ses   the    intermittent   character   disappea 
The  fever  does  not  rise  so  high,  40"  and  41°  C.  being  exceptional 
the  remissions  are  also  lesspromini'id.     The  (cinperaturo  ustmlly  vari 
between  .38.5°  and  39.8°  C.     The  animal  lacks  energy;  the  head  hangs/ 
the  entire  posture  of  the  body  becomes  indolent,  and  even  the  wildest 
aud  meanest  animals  show  no  disposition  to  l>ilc  or  kick.     Tiie  patien 
becomes  emaciated,  although  the  appetite  continues;  thirst  continuei 
and  even  increases. 

Proportionally  to  the  increasing  general  we^vkncss  i»f  the  bodj-  tin 
heart  becomes  weaker,  so  that  it  can  not  propel  the  blood;  e<leii 
develops,  especially  in  the  hind  legs;  the  coat  l)ecomes  staring.     Tlic 
sensibility  is  .so  deci-eascd  that  the  horse  nmkes  no  effort  to  rid  bimse 
of  the  swarm  of  flies  which  settle  upon  liim,  but  in  some  cases  refle; 
movement  remains  unimpaired.      Respirati(m,  digestion,    ami  fee 
reituiin  normal  or  nearly  su.     Hemoglobinuria  is  usually  absent,  bul 
the  urine  nearly  always  contains  red-blood  corpuscles.     I'rination 
frequent  and  abundant,  owing  to  the  large  amount  of  water  taken  in. 
The  animal  shows  no  signs  of  pain. 

The  gait  is  not  always  normal.     In  some  cases  the  animals  dr 
themselves  slowly    forward;    in    others    their   walk    resembles   thai 
of  a   drunken  man.      The  patientii   may  fall,  and  then  become 
exhausted  in  their  efforts  to  rise  that  they  die  within  twcnty-fom 
hours.     If  they  are  "tailed  up,"  however,  they  may  continue  to  liv 
eight  to  fourteen  days  longer;  some  animals  are  able  to  stand  an 
walk  to  the  last.     Toward  the  end  the  temperature  undergoes  marked 
changes,  varying  from  morning  to  evening  between  34°  and  39 
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dfiith  I'iirfly  occurs  during  a  liigli  tpiuperaturo.     The  eutire  illness 
may  last  from  fourteen  days  to  more  than  four  iiinuths. 

GROSS   PATHOLOtJV.  ^j 

Staring  coal  aii'i  lhi>  above-described  edema  are  present.  The  hide 
is  removed  with  dillieiilty,  as  the  flesh  is  usually  very  dry,  similar  to 
the  condition  found  in  cholera  patients.  The  pleural  eavitios  eon- 
tain  a  serous,  yellow,  iisually  clear  or  only  slightly  clouded  exudate, 
often  several  liters  in  amoiuit  and  containing  red  and  white  blood 
corpuscles.  Filu'tuis  deposits  are  found  on  the  pleuno  in  small  or  in 
hirger  quantities.  Lungs  are  normal.  The  cardiac  sac  is  filled  with 
a  large  amount  of  exudate  similar  to  (hat  f(»uud  in  the  pleural  cavity. 
Tiio  cardiac  muscle  is  luirmal  or  dilated  and  pale  like  the  other  mu.s- 
cles.  The  lymphatic  glands  are  slightly  swollen.  The  abdominal 
eavily  contains  an  exudate  similar  to  that  found  in  the  pleural  cavity 
and  similar  fibrinous  deposits  are  found,  especially  upon  the  liviT. 
The  intestinal  canal  appears  normal.  The  spleen  is  enormou.slj' 
enlarged,  the  enlargement  being  in  proportion  to  the  length  of  tho 
attack.  The  liver  also  in  enlarged.  The  kidneys  are  pah'  on  section, 
and  they,  too,  may  bo  eidarged.  The  lymphatic  glands  are  often 
Hwollen. 

SEASONAL  CONDITIONS. 

The  disea.se  occurs  only  in  regions  where  swamps  exist.  It  is  also 
reported  to  be  a  wet-weather  disease,  and  Dr.  Kemmerich  is  quoted 
a.s  authority  for  the  statement  that,  if  the  plants  are  removed  from  a 
swamp  and  a  i>ermanent'Wave  motion  provided  for,  the  disea.se  is  eon- 
trolled.  Kemmerich  also  advises  that  horses  be  kept  in  stables  inst'Cad 
of  in  camps,  and  reports  that  this  precaution  resulted  in  stopping  the 
disea.se. 

In  droves  of  horses  in  which  the  malady  has  broken  out  the  disease 
may  be  arrested  by  taking  the  animals  to  a  high,  dry  locality. 

ECONOMIC   IMPORTANCE.  M 

Mai  do  eaderas  is  of  great  importance  from  a  military  standpoint,  as 
is  seen  from  tho  fact  that  five  cavalry  regiments  lost  l,0.3fl  horees  and 
489  mules  within  si.v  months,  the  deaths  being  due  to  this  disease. 
The  morbidity  varies  from  i.5  to  100  per  cent.  The  lethality  of  malde 
eaderas  is  placed  at  100  per  cent. 

THE    BLOOD. 

The  blood  count  .shows  an  enormous  deerea.se  in  red-blood  cor- 
puscles—from l(),n<.)0,f)00  down  to  4,000,000  or  3,(X)0,000,  or  even  as  low 
as  800,000;  at  the  same  time  there  is  an  increase  in  the  white-blood 
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coi^puscles.  Subcutaneous  injections  of  blood  from  diseased  animals 
result  in  causing  the  disease,  but  experiments  with  the  blood  filtrate 
as  well  as  witli  ingestion  of  blood  were  negative.  The  hemoglobin 
decreases  from  13.1  per  cent  to  3  or  4  per  cent. 

THE   PARASITE. 

Mai  de  caderas  is  a  blood  disease,  like  surra,  caused  by  a  parasitic 
protozoon,  to  which  Voges  in  his  preliminary  paper  gave  the  name 
Trypanosoma  equinum.  Voges's  present  description  does  not  permit 
us  to  distinguish  clearly  between  Ti-ypanosoma  equinum  and  certAin 
allied  species  of  the  same  genus.  The  reproduction  of  the  parasite  is 
described  as  consisting  of  (1)  a  longitudinal  division,  or  (2)  a  transverse 
division,  or  (3)  segmentation;  but  it  seems  probable  that  at  least  some 
of  the  cases  of  alleged  transverse  division  represent  the  agglutination 
of  the  parasites.  The  organisms  appear  in  the  blood  about  five  days 
after  infection,  increasing  in  proportion  to  the  rise  in  temperature 
until,  as  a  rule,  they  suddenly  disappear  when  the  fever  reaches  40°  C. 
About  three  to  five  days  later  they  can  again  be  discovered,  and  they 
increase  again  in  proportion  to  the  animal's  temperature.  At  their 
height  they  are  about  10  to  25  per  cent  as  numerous  as  the  red-blood 
corpuscles.  In  the  second  stage  of  the  disease  this  i)eriodicity  of  the 
parasite  becomes  more  or  less  obscure. 

The  important  fact  was  determined  tliat  the  blood  is  usually  non- 
infectious twenty-four  to  forty-eight  houi-s  after  death,  thus  showing 
a  marked  difference  from  bacterial  diseases  like  anthrax. 

ANIMALS   AFFECTED.  . 

Asses  and  mules  are  nineli  less  susceptible  to  the  disease  than 
horses. 

]\Iice,  both  the  wliit*^  and  the  gray,  arc  especially  susceptible.  In 
twenty  hours  after  the  inoculation  of  white  mice  it  Is  jwssible  to  find 
trypauosoma  in  the  blood.  Gray  mice  are  less  susceptible,  and  the 
parasites  an;  not  found  until  about  tlireo  days  after  inoeulation.  In 
the  case  of  while  mice  the  parasites  increas<'  so  rapidlj'  that  «)n  the 
fourth  or  lifLh  day  they  are  more  numerous  than  the  red-bloo<l  cor- 
puscles. <iray  mice  die  about  twelve  to  fourteen  days  after  infec- 
tion. All  mice,  without  exception,  die  on  tiie  first  attack.  Thus 
mice  are  exceedingly  susceptible  to  the  di.sease,  and  are  therefore 
very  valuable  as  aids  in  diagnosis. 

Rats  are  also  suseeptii)le.  In  the  case  of  while  rats  llu;  parasites 
appeal-  in  the  blood  of  the  tail  four  to  five  days  aft<>r  infection. 
Crosses  between  the  while  rat  and  the  wander  rat  are  more  resi.stunt, 
the  protozoa  not  appearing  in  the  blood  until  the  (ifth  to  the  .seventh 
day.  As  in  tiio  ca.se  of  infection  of  mice,  the  parasites  increjiso  to 
such  tin  extent  in  rats  that  the  protozoa  outnumber  the   retl-blood 
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corpuscles.  The  wander  rat  in  still  more  resistant,  ami  in  some  coses 
till."  pjuiisitos  disappear  temporarily  from  the  circulation.  Most  rats, 
however,  dje  in  the  tirst  attsick. 

Rabbits  may  live  rnim  one  to  tliree  months  aftt^r  infection.  Tlie 
piirjisites  may  not  he  e%-ident  in  the  eirciilatiftn  for  foiir  weeks  after 
inoculation.  There  is  profuse  hicrymation,  the  conjunctivae  become 
catarrhal,  the  eyes  become  dim,  and  a  pus-like  seci-etion  forms,  by 
which  11)13  lid.s  are  closed.  Tu  bucks  the  testicles  swell  and  become 
iuilanicd,  and  similar  changes  appear  in  the  vulva  of  doe  rabbits*. 

Dogs  contract  the  disctuse  and  live  two  to  three  months.  The  e<i«nia 
is  quite  pvominent,  esi)ecialljon  the  head  and  eyelids.  The  conjunc- 
tivsp  become  affected,  an<l  the  eyes  become  dull  and  more  or  less 
inflamed,  conditions  which  nra  similar  to  those  which  take  place  in 
rabbits.  The  edematous  condition  of  the  scrotum  is  strikin;;,  but  the 
penis  is  not  attected.  The  dojj  is  about  as  susceptible  to  mal  de 
caderas  as  the  rabbit  or  slightly  less  so.  There  are  times  when  the 
parasite  almost  or  quite  disappears  from  the  blood. 

In"  sheep  and  goats  the  disease  is  fatal,  but  the  animals  may  live  for 
months  without  showing  any  special  symptoms;  then  they  become 
emaciated  and  suddenly  die.  Tlie  appearance  of  the  parasites  in  the 
])lood  is  periodical. 

The  disease  was  fatal  to  a  monkey  {XictipiUiecii.sfdlfiii.s). 

Cats  die  alwut  four  weeks  after  infection  witJiout  having  shown  any 
special  .symptoms  during  the  disease. 

Two  specimens  of  Xutria  were  also  killed  with  mal  de  cadenis  a1)out 
ten  ilays  after  infection. 

Guinea  pigs  are  much  less  susceptildc  than  the  other  animals,  only 
about  oni'-half  tn  twu-thirds  of  the  infected  animals  dying.  Death 
occui*8  from  twu  to  five  months  after  infeetion. 

Cattle  appear  to  bo  immune,  and  Voges  records  a  case  where  an 
animal  v.as  kept  one  and  a  half  years,  and,  despite  the  fact  that  it  was 
inoculateil  with  large  (puiulities  of  trypanosomatic  blood,  it  gained  in 
weight. 

Jlal  de  caderas  is  transmissible  also  to  birds,  and  Voges  inoculated 
chickens,  ducks,  and  turkeys  with  fata!  infections.  Chickens  die  in 
the  second  or  third  week.  During  the  disease  they  become  very  ema- 
ciated, but  exhibit  no  other  symptoms. 

Voges's  views  relative  to  the  cause  of  mal  de  caderas  were  opposed 
in  South  America,  and  in  reply  to  his  opponents  he  argues  that  Try- 
panosoma eqniruim  of  the  horse  can  not  be  identical  with  Tnjpano- 
sorna  Icivisi  of  rats.  Tlie  disease  is,  however,  similar  to  dourine  and 
also  similar  to  surra  (Voges  unites  surra  and  nagana),  but  Voges  con- 
siders nml  de  caderas  distinct  from  both  dourine  and  surra. 

In  reference  to  transmission,  Voges  has  experimented  with  hlimd- 
suckers,  witli  negative  results,  and  ho  now  su.spects  flies  belonging  to 
the  species  Jl/"(/.svf/  brava. 
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DIAGNOSIS. 

The  disease  may  be  diagnosed  with  the  aid  of  the  microscqpe.  Diag- 
nosis of  doubtful  cases  is  made  possible  by  injecting  1  or  2  c.  c.  of 
blood  from  the  suspected  horse  into  a  mouse;  the  blood  of  the  latter 
may  then  be  examined  after  one  to  four  days. 

TKEATMKNT. 

Experiments  in  treatment  with  quinine,  methylene  blue,  enterol, 
salicylate  of  soda,  turpentine  oil  and  permanganate  of  potash,  iodide 
of  potash,  and  intravenous  injection  of  corrosive  sublimate  were  all 
negative.  Arsenions  acid  gave  temporary  favorable  results.  Experi- 
ments in  serum  therapy  were  negative. 


coNTAcaors  biskases  of  animals  in  foreign 

lOl  NTKIES. 

By  Qeorub  Fayette  Thompson,  M.  S., 
Editor  Bureau  of  Animal  Industry. 

GREAT  BRITAIN. 

SWINE   FEVER. 

The  number  of  oulbieaks  of  swine  fever  n^porteil  in  1301  was  3,140, 
nnd  was  an  i.icrcuse  ovor  l!iW)  of  1,200.  The  Eighteenth  Annual 
Report  of  thi.'^  Dureau  (p.  591)  shows  the  number  of  outbreaks  in 
England,  Scothind,  and  Wales  for  the  years  180-t  to  1!KK),  inclusive. 
The  aceompauyinfr  table,  taken  from  the  report  of  A.  G.  Cope,  chief 
veterinary  otlieor,  shown  tlie  number  of  counties  where  the  disoaso 
existed  and  the  numboj'  i>r  outljreaks,  by  months,  for  the  year  1901: 


Month. 


Junnarr . 
Febrtiary 

March 

April 

May 

Jnne 

JnJy 


NnraberurNnmbOTOf, 


IS 
169 
33« 

4*8 
660 
8SS 


Month. 


Nnmlicr  of 
coiuitiee. 


August 

Soptomber 

Octobor 

NoTembcr 

December 

Total  for  the  cal- 
endar year 


Numlmrof 
onlbreakii 
confirmed. 


3,  HO 


The  e.xplanation  of  the  increase  of  this  disejvse  is  thus  succinctly 
staU'd  by  Maj.  J.  T.  Tennant,  assistant  secretary  of  the  animals  divi- 
sion of  the  board  of  agriculture: 

The  increase  of  tlie  dwcasp  wb.s  niaiuly  tliie  to  the  strenuotia  resistance  offered. 
botl>  l)y  lix,-al  anthoritios  and  wtix-kownera  throughout  the  country,  to  the  general 
restrictions  which  hud  brought  silwut  a  considerable  decrease  of  the  disease  toward 
the  fall  of  the  preceding  year,  iiud  to  the  fact  that  the  efforts  of  the  police  and 
others  intru.sted  with  the  cuforceuifnt  of  sncli  regulations  had,  during  the  winter 
mouths,  been  somewhat  relaxed. 


FOOT-AXD-MOUTH   DISEASE. 

In  .Tamiary,  1!)01,  this  <li.sease  reappeared  in  Eiighind,  and  after- 
wards during  the  year  broke  out  at  several  places,  attacking  both  cattle 
and  sheep.  The  authorities  were  unable  to  determine  how  the  disease 
was  intruduwd,  but  wero  able  to  trace  most  of  the  later  outbi'eaks  to 
the  first  one.  During  Ihe  j'eara  total  <jf  4^  cattle  and  Ci!(j  slieex)were 
attacked. 
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GLANDERS. 

As  in  1900,  there  was  a  marked  increase  in  the  stables  infected  with 
glanders  over  1809,  so  in  1901  there  was  a  large  increase  over  1900. 
In  1900  there  were  1,119  outbreaks,  when  1,858  horses  were  attacked, 
while  in  1901  the  outbreaks  numbered  1,347,  and  the  number  of  horses 
attacked  2,370. 

ANTHRAX. 

Anthrax  was  prevalent  in  1901,  there  being  G51  outbreaks  reported. 
In  1900  the  number  of  outbreaks  was  571.  In  1901  the  following 
animals  were  attacked :  Cattle,  708;  sheep,  70;  hogs,  152,  and  horses,  35. 
In  1900  008  cattle,  40  sheep,  204  hogs,  and  35  horses  were  attacked. 
Attention  is  called  to  the  almost  certain  possibility  that  many  animals 
died  of  the  disease  before  a  veterinarian  was  called  upon. 

SHKEP  SCAB. 

Sheep  scab  was  discovered  in  74  counties  of  England,.  Scotland,  and 
Wales,  and  the  number  of  outbreaks  was  1,537.  In  the  previous  year 
the  counties  affected  numbered  78  .ind  the  outbreaks  1,939.  The 
outbreaks  in  1901  were  fewer  than  for  any  year  since  1890,  and  the 
number  of  sheep  attacked  was  22,764;  in  1900  the  number  attacked 
was  26,010. 

SWITZEBLAND. 

Tlieitem  of  special  interest  among  the  diseases  of  domestic  animals 
in  Switzerland,  and  one  to  be  regretted,  is  the  persistence  of  foot-and- 
mouth  disoast!.  The  number  of  cases  and  tlie  animals  suspected  in 
1901  were  8,110,  which  was  a  re<l action  from  the  previous  year,  when 
the  number  of  actual  Oiises  w;is  11,409.  In  11)02  the  actual  cawjcs 
nuniborcd  15,531.  Tlio  extent  of  the  disease  in  June,  July,  and  Aug- 
ust was  alarming.  Reports  for  other  dusoa.ses  vary  but  slightly  from 
thos«  of  IttOl. 

Cdneii  of  c<mt(ii/ii>ii.i  dism-iii'ii   dintnig   domcitie  duimalx  in  i^irit-wrlatul  for  the 

yi'iir  lUii.'. 

Namo  (>r  (liwase.  lyjan.    Feb.   Mar.  Apr.   May.  llunc.  Jiily.  .\aK.  S.'pt.  Oct.    Nov.   Deo.   Tctnl 


Blackleg 

U  i 

12 

15 

'.Ti 

2S 

M 

111! 

14ft 

12:-) 

.57 

27 

17 

t«s 

Anthrax  

:<& 

24  1 

4i> 

M 

27  [ 

17 

14 

14 

1« 

is! 

21  1 

21 

279 

Foot-and-mouth 

1 

<lis..'n;>.> 

MS 

2:!, 

lil)l  1 

■•^l 

2 

1.431 

'.1.1170   2 

.!>11 

2l:« 

75  : 

17U| 

4511 

15.5.U 

Ronsret 

S«  ' 

m 

r,r> 

170 

:ir)7 

I'.H 

47.5 

21  IB 

244 

17:1 

Sl» 

IIU 

2.7P5 

.Sh*M.'p  -yal) 

1 

s 

i 

H 
•J    . 

1 

ir, 

1 

211 
2 

4 

it    . 

1 

re 

Si'ab^jf  U^^ut^^ 

■t 

i 

i 

3 

TuIm  i-i-ulo.-^is, 

;) 

■'I 

:{ 

1  ' 

'^) 

Rahi''.s 

2 

2 

)4 

G 1  a  n  'I  •'  r  :^  and 

1 

furcy 

:( 

1 

(i 

1 

.1 

1 

t> 

-  1 

* 

\ 
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In  Franco  it,  was  »i)«c.iiill.v  noticeable  that  the  nnmber  of  cases  o: 
foot-iind-inoHtJi   disease  for  the  year  IW>2  was  very  much    reduced 
Tlie  numljor  was  'j,152,  whereas  it  was  '■i7,'.yj7  in  the  previous  year  and 
77,604  in  1000.     The  diseivao  of  rabies  was  still  prevalent,  with  2,32i 
cases,  beiiijr  but  about  4(X)  fewer  than  in  11K)1.     Other  diseases  p 
vailed  to  about  llm  tavnn'  extent  jw  in  the  previous  year. 

Contagious  diaeoM*  among  domestic  aninuUs  in  Fniitce  ditring  tlw.  year  190:!. 


TSame  ot  dlauase. 


Jan. 

r«b. 

1 

< 

1 

4 

M 

l.dtt 

S 

4 

M 

T 

11 

W 

47 

BB 

W 

m 

M 

m 

» 

184 

% 

ff 

21 

au 

Iter. 


Vaj.     Jnno. 


CnnlAi^ous  pleuro-pneamouU: 

Number  of  uutbreiUcs 

Number  nlangbtcrod 

Foot-nnd-moiith  diseiue  (oiithrenln) 

Sheep  scab  (oatbrmks) 

8ba«ppox  (untbreskB) 

Antbrsx  (outbreaks) 

Dlafklug  loutbreftks) * 

Gtenilcrs  and  farcy: 

Number  of  outbreaks 

Borees  idaaglite'Cftl 

Ii«bie»(oaMe) 

Rouget  (ontbrcatot) 

Hog  cltolnm  ic>titbn<atai) 

Vane  of  disoaav. 

Contagions  plenru-piummonia: 

Number  of  outbreaks 

Number  slaughtered 

F»ut-and-month  diream  lonthroaln) 

Sheep  scab  (outbreaks) 

SJieep  jjox  (outbreaks) . 

Autlirax  loutbrcaks) 

Bltt'-klefT  (outbreaks) 

tilanders  and  farty: 

Number  of  nutlireaks ...1 

Humes  siauKlitaTed 

Rubies  leases) 

Rougel  inntbreaka) 

BoR  cholera  (ontbreaka) 


> 

_^ 

4 

........ 

4sa 

48» 

5 

S 

« 

It 

a 

m 

m 

m 

40 

4? 

M 

64 

m 

a* 

SB 

u 

7 

1 

July. 


Aug. 


Sept. 


Oct. 

Wot. 

1 

3 

84.3 

S3S 

11 

IS 

at 

» 

It 

m 

09 

ve 

41 

48 

74 

4S 

14S 

170 

«S 

82 

]« 

a 

Dec.     Total. 


£ 

3 

3 

3 

796 

f«4 

15 

a 

U 

s 

87 

46 

40 

51 

as 

187 

227 

M 

a 


164 
49 
» 


at 

19 
48 

44 

68 
178 
U 

as 


a 

5 

4» 

T 

16 

aa 

48 

43 
69 

187 

a 

10 


OEBMAN  £K:PIR£. 

The  reports  concerning  the  contagious  diseases  of  animals  for  the 
German  Kinpire  are  taken  from  VerofreiiUichnnfieu  dcs  Kaiserliclien 
Gesundheitsarates,  the  official  org.in  of  that  Em[>ire.  It  will  be  noticed 
that  the  localities  and  farms  only  are  given,  and  we  have  no  inetois 
for  determininsf  the  ai!tn;il  iiumhor  of  cases  of  the  diffen'nt  diseases. 

A  corapariHon  of  the  year  1!»02  with  the  year  1901  shows  a  large 
increase  in  the  number  of  farms  Laving  glanders — Cfi2  in  1901  and  987 
in  1902.      For  the  same  period  pleuro-pneumonia  i\v<it<ib»s.sA.Vt«sva.Vv3 


safl 
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aflEected  farms  to  193,  and  hog  cholera  and  swine  plague  from  7,699  to 
21,927.     Foot-and-mouth  disease  decreased  from  G,483  to  3,087. 

Number  of  localities  and  farms  infected  with  contagious  diseases  of  animals  in 
the  German  Empire  for  the  year  100?. 


Kamo  of  dlHCAfie. 


G-luDders    and 

LftPoHlJeg 

Farms 

Pleuro-pD4?  u  m  □  > 
nia: 

Localltlea 

Farms 

Foot  -  and  -  uututb 


Localities 

Farms 

Hoir  cbolern  imd 
Bwlne  ptegau: 

Locn-lltips 

Farms — 


Jan. 


79 

m 


HI 
Tea 


«I7 
J.UT 


Feb. 


J4 


14 


sn 


I, (MO 

i.aar 


Mar.  Apr. 


SU 


]S1 
374 


1,279  1,MB 
l.OSB  kflSg  l£.lia 


Mny.ljfino,  Jnty. 


as 

119 


i.nu 


OS 


6i 
IDS 


1,711 
1% 


Aug. 


71 
ISl 


.oa 


Sept,  Oct, 


Its 


i.MO  |i,a»8 


Wot. 

Dec, 

*T 

a 

SB 

sa 

7 

6 

T 

s 

tl 

E« 

m 

m 

l.«B 

i,an 

i.na 

l.ffiS 

TotaL 


BSO 


1«7 
U8 


a,oeT 


2l,a!7 


BELGItnil. 

The  reports  at  hand  do  not  state  how  many  cases  of  foot-and-mouth 
disease  occurred  in  Belgium  in  1902,  but  thoj'  show  tliat  there  were 
870  outbreaks  during  this  time.  There  is  reason  to  believe  that  the 
actual  cases  wore  not  so  numerous  as  in  the  previous  year  of  1901, 
when  there  were  7,120.  There  was  no  report  for  tuberculosis;  but 
when  we  remember  that  the  average  number  of  cases  for  the  three 
years  just  previous  was  about  10,000,  there  are  strong  reasons  for 
believing  tliat  the  disease  has  not  been  eradicated.  The  number  of 
cases  of  anthrax  fell  from  899  in  1901  to  329  in  1902. 

Cases  of  contagions  dincanfs  of  <lonicslir  a)iim(il.'<  in  Delgiiinifor  the  year  lOOS. 


Kame  of  diw.-vsi?. 

Jon, 
14 

Feb, 

Mar, 

__ 

4 

Apr, 

May. 

4 

June, 

July, 
2 

Aug, 
2 

Sept. 
2 

Oi-t, 

7 

Nov. 
1 

Dec,  Total. 

Qlandors    and 

13 

1  1         61 

Contagions  plcu- 
ro-pnenmonia  . . 

Foot-and-mouth 
disease  (farm 
promises ) 

Rabies 

a->2 

1 

193 

100 

107 
1 

26 
125 

2 
27 

58 

27 
8 

24 

15 

as 

15 

16 

1 

43 

8 

1 
28 

6 

1 
26 

18 

1 
21 

1 

7  ;       HTO 
2            ?7 

Anthrax 

Footrot 

21 

19 
12 

23 1     as 

Sheep  scab 

1 

Tuberculosis ' ' 

i......L_... 

1 

1 

1 

^^^B 

^^^B 

^^^^^^^^H 
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^^^^42-^M 

TTAT.-V                                                                                               ^M 

There  was  n  marked  increase  in  tin-  number  of  cases  of  anthrax  in      ^| 

Iliily  ilnrin.t;  the  year  IflOi,  there  Im-iiif:;  5,G!)7  cases  as  aj^aiiist  ■2,.')00  in      ^^ 

I'.iOl.     The  rt'iluftion  in  tiie  number  uf  cases  of  foot-aiid-inoiUli  dis-       ^H 

ease  from  274,390  in  11*01  to  35,203  In  1002  is  a  gratifying  condition.      ^M 

Tliere  was  a  slight  increase  in  rabies,  glandere  and  farcy,  and  hog      ^H 

cholera,  but  a  decrease  in  s«-al).     Tliere  was  an  increase  of  17,079  of      ^M 

agalassia.                                                                                                               ^| 

Caseii  of  contagimtit  diKectaea  of  animals  in  Italy  during  the  pear  I'.>Oi.         ^^^^^| 

Name  of  disease. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

^^1 

^1 

(M 

13 

82 
10 

2.074 
16 

13 

SUM 
31 

Blacklpff              -  . 

Foot-ttnd-moath  disrafio 

t),404 
18 

3.4% 
U 

4,780 

17 

8.1M 
17 

5,226 

^1 

Tuborfolojsifl 

Olandvrsand  farcy 

48 

S4 

54 

65 

44 

^B 

Sheoji  iKjx        ............................... 

35 

ar 

13 

Rabies 

SB 
£.256 

47               28 
413          4,080 

66 
1.681 

65 

1,883 

^1 

Scab 

Hos  chol*»ra  and  swino  pla^e -. ... 

615 

KB          2.554 

1,777 

8,088 

1,277         ^1 

88 
85 

US          ^1 
8,088           H 

Agalowln  coutaKioea  (of  eheop  and  goats). 

840 

4.147 

424 

Name  of  disease. 

July. 

Aug. 

Bept. 

Oct. 

Hot. 

Doc. 

Total         ^1 

1 

^H 

237 
49 

468 
fi3 

638 

63 

000 

£8 

132 
SO 

m 

18 

5,607        ^1 

Blackleg 

Poct-ond-inouth  disease 

4.106 

2,883 

727 

450 

SB 

710 

35.203                 ' 

Tnbert'Ulo«i« 

8 
45 

21 
8S 

« 
23 

14 
26 

10 
34 

18 

188 
498 

OlandurHund  farcy .• , 

178 

24 

100 

25 

WL                   1 

Rabies    

» 
1,888 

41 
2,000 

&'> 

lA 

26 
3,008 

87 
2, 270 

4»        ^ 

80,421         ^H 

Srah 

4,210         an 

1 
748 

1,86S 

8,788 

1,108 

778 

V44 

Barbonc  of  buffalo   

88 
8,674 

83 

gio 

208        ■ 
27.278       ^1 

Agalawla  contagiosa  (of  sbecp  and  goats) . 

8,aK 

534          710 

DENMARK.                                                                    ^| 

About  tlie  oiilj'  change  in  the  status  of  contagions  diseases  of  ani-       ^| 

nials  in  Denmark  from  1901  was  in  refei-enee  to  anthrax  and  malignant       ^| 

eaiarrlial  ievei'.*  Tlie  niimlier  of  cases  ot  anthra.\  in   r.)U-  was  150,       ^| 

malignant  catarrhal  fever  in  1002,  while  in  IDOl  tliere  were  only  71.       H 

Mocassesot  ioot-aml-niuiitli  disease  have  been  recorded  since  January,       ^| 

1901,  ami  only  one  case  then.     There  apnear  to  be  no  sheep  diseases      ^| 

'•~~:             J 
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OnthrealcH  of  contagions  discasea  among  domentic  animals  in  Denmark  for  the  year 

1900. 


Name  of  diiieaHe. 

Jan. 

Feb. 

Mar.' 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

Dee. 

TotaL 

Antbrax 

5 

13 

U 

19 

23 

4, 

7 

5 

8 

1« 

30 

2« 

ISO 

Foot-and-mouth 

!  .  ...'  _.._.'.. ........... 

--[--^\--'--' 

Foot  rot  of  shcpp. 

\     '\     '     \ 

-,         y 

1      ■      1      ,      1      ■ 

Corebro-apinal 

meuingitis 

i 

H 

5 

3 

2 

2 

1 

0 

1 

2 

34 

Olanders 

2 

1 

2 

6 

Malignant  ca- 

tarrhal fever  ... 

5 

7 

3 

15 

U 

1- 

11 

12 

11 

3 

4 

loe 

Contagious  plen- 

J 

ro-pT>e"TnoTiia 

Cattlo  plague  .  ..           ' 

'           1           1 

:::::A_:::r:::: 

::::::::: 

Hog    cholera    or 

swino  plague  . . . 

2 

2 

10 

13 

18 

5 

10 

13 

12 

14 

3 

8 

110 

Bouget: 

Acute 

le 

18 

21 

1.5 

28 

1» 

36 

as 

S2 

40 

44 

17 

JMS 

Chroniit 

18 

11 

R 

3 

1 

5 

5 

10 

U 

18 

2S 

18 

las 

Nodular  ery- 

thema  

74 

m 

88 

(H 

.W 

T, 

2*2 

- 

SIW 

31« 

214 

89 

2.  us 

NETHEKLANDS. 

The  reports  of  Netherlands  witli  reference  to  foot-and-mouth  disease 
are  encouraging.  Tlie  disease  became  a  scourge  there  in  1890,  when 
there  were  110,092  cases  during  the  year.  In  1900  there  were  40,246 
in  eight  montlis.  Altliongh  this  liureau  lias  not  received  reports  for 
June  and  July,  10O2,  there  is  cause  to  Iielieve  tliat  the  scourge  will 
soon  ])e  eradicated.  Tiie  number  of  cases  for  tlie  ten  months  for 
whi(-h  we  liavo  reports  was  l)ut  900.  Other  diseases  prevailed  to 
about  the  same  extent  as  in  1901. 

Ciixi'x  iif  rontd'jioii-s  (linraxrH  ofaiiimiilx  in  Xitliiiiinnh  for  the  year  j:>O.S. 


Nnino  of  disease.  '  Jan.  i  Feb.    Mar.  |  Apr. '  Hay.  June.  .July.  .\i:i;.  Sept.    CV-t. 


Cattle  plague ' 

Cimtajfious  pleu-  '  I  ,  I 

rr>-i)neunionia ...', ' ■ i 

Fi-i-it-and-mouUi  |  '  i  , 

dLsetise '    :«!       l:t!  '    Itni  ,      im      M    . 

Glanders    and  ;  I  , 

farry '       3  3  '       5  1  A  '. 

Sheep  seub '     lf.0  '      !I4  |    21«!         73       178    . 

Sh<H'i»  })'.>x ' ; 


I.^        14 

I 
I 

1 


Nov.  Doe.  Total. 

I 


4:)il      21«  %»1  '374       177  '    2.249 


Foot  rot  of  slieep.       43  ^      in  ,      'M 

K<)Ut:et I      i:i       10  I     14 

TriehiiioBiti i 


4t  I      G>  ■     117 


II 


•SI    '     17.-.  ,    21!) 


4» 


21 


Oil 


Anthrax 

.   .       ■■(.< 

:ft 

2:t 

42 

22    

'      -^l 

31          1 

-.  1      22 

1 

SO  i 

31* 
1 

1 

1 

1 
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NOaWAY. 

In  Norway  in  1902  the  uuinber  of  cases  of  anthrax  was  637,  an 
increaso  of  70  over  the  previons  year  of  lOOl.  ITiere  was  also  lui 
ineroasp  of  maligiiant  catarrhal  fever,  the  ntuaber  of  cases  iii  1002 
Ix^ing  370,  and  27.}  in  1!)01.  The  number  of  cases  of  rou^et  in  1002 
was  1,470,  in  r.)01,  1,218,  an  increase  of  25.S.  No  cases  of  pleuro- 
pucuuiouia  or  foot-ami-mouth  disease  were  reported  for  Norway. 

Caseji  of  disewK*  of  domestic  animaU  reported  in  Norway  for  the  year  I90S. 


Name  of  dioeaae. 

Jan. 

Feb. 

M>r. 

• 

Apr. 

M».. 

Jani;. 

Jalr. 

Ang. 

Sept. 

Oct. 

Nor, 

Deo. 

Total. 

87 

U 

1 
3 

21 

4a 

I 

u 

41 

03 

M 

7 

41 
4» 

M 
8 
5 

W 

re 

47 

a 

8 

34 

6T 

68 

15 
S 

t 

t 

18 

i 

44 

1 
10 

w 
va 

8 

47 
1 

8 

2tl 
IM 
M 

637 

Blackleg 

IS 

•• 

75 

Malignant   »- 

ton- hoi  fever  . . . 

Rtitigot     

Z3 
IdJ 
87 

3T2 
l,47» 

Bogrltolera 

75 

BWEDEH. 
Outbreaks  of  contagious  diseases  of  ilomestic  animals  in  Sweden  for  the  year  190t. 


tfKom  at  dlMsoe. 

Xra. 

P»*. 

Var. 

Apr. 

■ky. 

fame. 

Stay. 

Aug: 

Sept. 

Oct. 
B 

H 
I 

Not.  Dop.  Total. 

12 

1 

13 

1 

a 

y. 

1 

as 

a 
1 

a 

1 
I 

24 

S 
2 

la 

2 

2 

14 

11 
1 

B        1«         100 

Eniphydomuinfvc- 

ti<»yuui    

2       2      '  an 

1       I        n 

irSW  ZEALAm). 

The  information  contained  in  this  statement  i.s  from  the  Report 
for  l'.)00-01  of  the  Division  of  Vetei'inary  Science,  of  the  New  Zealand 
Department  of  Agriculture,  by  J.  A.  Gilruth,  M.  R.  C.  V.  S.,  principal 
veterinary  officer,  and  his  assistant,  C.  J.  Reakes,  M.  R,  C.  V.  S. 

ANTHRAX. 


Two  outbreaks  of  anthrax  occurred  iu  Taranaki,  "and  both  trace 
able,  as  in  the  cjise  of  tho.se  discovered  last  year,  to  the  use  of  'green- 
bone'  manure.  The  first  outbreak  beyan  with  a  cow  on  a  turnip 
paddock  of  10  acres.  Altofjethcr  3  cows,  1  dogs,  and  2  pitrsdied  from 
this  outbreak.  *Tho  turnips  were  sown  with  a  mixture  of  basic  slag 
and  green-bono  manure."  The  second  outbreak  occurred  on  a  turnip 
fiehl  which  had  received  green-bone  manure.  Ouecow  died  of  anthrax 
from  this  outbreak. 


I 
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BUREAU   OF   ANIMAL   INDUSTRY. 


SWINE    FEVER. 

Five  districts  suffered  from  the  ravages  of  swine  fever,  iiHniely,  i 
Palmerstuu  North,  Nelson,  Wauganui,  Auekland,  and  Matanra.  Th»  | 
recrudescpiico  of  tlio  disease  at  the  phice  last  mentioned  above  eom- 
pelled  tlic  enforcement  of  strong  nirasuros.  The  hogs  on  tlie  infected 
farms  were  all  killed  off  and  the  place  "  will  be  absolutely  prohibited  to  j 
pigs  for  two  years  at  least."  Dr.  I411nith  says:  "  We  may  almost  hope  | 
that  the  last  ease  of  the  disease  has  disappcaixul  from  the  colony. 

TRICHINOSIS. 

Tricliiuusis,  says  Dr.  Gilruth,  is  not  known  in  New  Zealand,  and,  so  j 
far  as  he  is  aware,  not  in  any  part  of  Australasia. 


TUBERCULOSIS. 

The  tuberculin  tost  has  been  applied  to  herds  whenever  request  is 
made,  but  a  beginning  was  made  in  the  direction  of  a  thorough  and 
systematic  inspection  ut  dairy  cows  supplying  milk  to  the  large  cities 
and  boroughs  in  the  cohniy.  A  careful  clinical  examination  wii.s  luade 
and  those  animals  found  to  be  tuberculous  were  at  once  coudenined 
and  the  test  applied  to  the  doubtftil  or  suspicious  cases.  Most  dairj-- 
luou  welcoiue  the  inspection.  A  large  number  of  tuljerculous  cattle 
liave  been  destroyed. 

Attention  is  directi?d  to  the  fact  that  hogs  fed  on  the  by-pro<l acts  of 
dairy  factories,  and  more  especially'  offal  from  slaughterhouses,  are 
frequently  found  to  be  tuberculous. 

The  experience  of  the  veteruiary  officers  of  this  deimrtineut  (who  can  speak 
v.nth  some  authority,  seeing  the  1iir)fe  nnmlwr  of  cattle  ammally  tested  by  them) 
is,  as  heretofore,  tlint  tnl>orcnlin  is  a  particularly  roliiible  and  trustworthy  agent 
in  the  diagnosis  of  tuberculosis.  It  is  not  a1>solutcly  infallible,  but  when  projjerly 
jireparod  and  carefully  ndiiiinisterod.  the  porcentage  of  cases  in  which  it  is  fonnd 
to  be  a  failcure  is  so  small  as  to  detract  in  no  apiireciable  degree  from  its  value<. 

The  following  table  shows  the  number  of  cattle  and  hogs  examined 
for  tuberculosis,  the  number  found  affected,  and  the  percentage  at 
the  four  meat-export  slaughterhouses.  The  figures,  presumably,  are 
for  the  period  of  u  yeai-; 


NINETEENTH   ANNUAL   REPORT. 


425 


yntnlx^  of  animalu  e.ramined  for  tuberculosis,  nuviber  found  affected,  atid 

percentage. 


Animals. 


Nnmber 
examined. 


Number 

con- 
demned 
for  taber- 
cnloeis. 


Percent- 
age. 


CATTLE. 

I 

II 

UI 

IV 

HOGS. 

I 

II 

m 

IV 


8,180 

6,aa8 

8,511 


804 
1,893 
5,689 


107 
161 
£80 

122 

27 
8 
40 


3.24 
2.83 
2.24 
3.U 

2.70 
.37 

2.86 
.14 


ACTINOMYCOSIS. 


"A  number  of  cases  of  actinomycosis  among  cattle  "  were  reported. 
Accounts  are  given  of  a  few  cases  presenting  special  features  of  inter- 
est, among  which  was  the  case  of  an  affected  sheep. 


YALLB  OF  ANIJLiLS  SOLI)  AND  SLAUGHTERED   ON 
FARMS   IN   1899. 

The  census  reports  of  1899  relative  to  live  stock  give  the  valne  of 
the  animals  sold  off  the  farm  (less  any  number  that  may  have  been 
purchased  for  the  farm)  and  the  value  of  those  slaughtered  oa  the 
farm.     These  figures  do  not  include  poultry  and  poultry  products. 

Only  the  total  values  of  the  animals  sold  and  slaughtered  are  given; 
no  attempt  is  made  to  show  how  many  of  each  species  of  animal  was 
sold  or  slaughtered.  Reports  of  previous  censuses  do  not  give  even 
this  much.  The  census  report  for  1SS9  states  that  the  number  of 
cattle  sold  from  the  farm,  including  the  number  slaughtered  on  the 
farm,  was  13,015,775.  The  nuni1)er  reported  slaughtered  was  1,294,237. 
No  estimates  for  other  animals  are  given  for  that  j'car.  A»  the  one 
census  gives  values  for  all  animals  and  tlie  other  gives  numberB  for 
cattle  alone,  there  can,  of  course,  be  no  satisfjictory  comparison. 

The  table  herewith  shows  that  the  value  of  animals  sold  off  the  farm 
in  1899  was  $722,913,111:,  and  the  value  of  animals  slaughtered  was 
$189,873,310,  the  total  value  being  f!912, 780,424.  The  live-stock  States 
stand  out  j)rominently.  We  find  that  the  four  States  of  Iowa,  Illinois, 
Kansas,  and  Missouri  sold  8.')0(),000,00()  worth,  being  about  two-fifths 
of  the  total.  Add  to  tlie.sf  States  the  valiu?  of  animals  sold  in  Ohio, 
Nebraska,  and  Indiana,  wo  have  seven  States,  all  in  a  body,  furnishing 
considerably  over  half  of  the  meat  supply  of  the  country. 

The  g)-eat  position  occupied  by  the  Stat(>  of  Iowa  is  worthy  of 
special  nnMition.  Her  value  of  animals  sold  and  slaughtered  was 
*121,527,401.  This  was  but  -s:i."),(U)(),O00  less  than  the  total  value  for 
all  the  21  States,  including  the  District  of  Columl)ia,  south  and  east 
of  the  Ohio  Itiver  and  east  of  the  Mississippi  Kiver. 

It,  is  noli<'eabl('  (hat  in  nearly  all  of  the  Southern  Slates  the  value 
of  animals  sold  does  not  ('(Hial  the  value  of  those  slaughtered  on  the 
farm.  If  it  were  possible  to  estimate  the  value  of  the  meat  consumed 
in  these  States  wliich  was  produced  outside  of  (hem  it  would  no  doubt 
go  far  toward  offsetting  the  value  of  that  soM  off  the  farms,  and  this 
would  mean  that  the  Southern  States  .scarcely  produce  me.at  sufficient 
for  thcMr  own  consunii)(ion.  AVhilc  the  conditions  obtaining  there 
are  sticli  as  will  probal)ty  never  enaltlo  Hkmu  to  e<(ual  the  States  of  the 
cent i-al  .Mississippi  Valley  in  th(>  pnxluction  of  live  stock,  there  are 
evidences  of  incn-ased  interest  in  live  stock,  and  we  may  beli<'ve  that 
it  will  not  be  many  years  before  the  Southern  States  will  nutke  live- 
stock raising  an  important  feature  of  their  farm  operations. — G.  F.  T. 
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AriCDiuk 

ArkitoHis 

C'Alitomta 

Culurado 

Cunnccticnt 

DeUwaro 

District  ut  Cttlnmbik. 

Florid* 

OeorgiB 

BavM „ 

Mabo 

Illinois 

Indianu 

IndJMn  Territory 

lotm  .................. 

Kan>a« 

Kentucky 

Lnnlniann 

Hnino 

MkiryUiia 

Ml— [  hiiiintta 

JOchigMi 

Manaaota 


■iaonri 

Montami 

Nvbroska 

NcTBdn 

New  Bampohirs. 

Kcw  Joiaay 

Now  Mex<«> 

K<'w  York 

Nurth  CaniUna.. 
Xurtb  Dnkota... 

Ore  ({on 

Ohio 

Oklaboraa 

Ponnsylninia 

Bbixlo  Island 

South  Cnrollna  . . 
SonthDokota.... 

Toancfsoo 

Tens 

Vermont 

Utah 

Vinrinin 

WaxhIngUin 

West  Vlrglnta... 

Wisconstn 

WyomiDK 

Total 


8old. 

SlaUKllttirvd 
on  iumia. 

Nnmlwr  of 
farms.  •> 

Acres  In 

iiTorugu 

farm. 

Value  of 
atiinutlH 

Hold  And 
sin  11  It  li- 

tored  per 
farm. 

tl.«B8,M0 

lS.UO.44a 

aa,aa 

S.7 

t32.((2 

2,«n8,:«5 

am.  1113 

B,H» 

;«) 

5,51.  (it 

S.7a,M3 

4,W!;.(K1 

lTR,aM 

B3.1 

48.01 

ia,a(B,i« 

8.44B,Ba) 

:2.i>4e 

!I07.4 

217, 1(1 

».<n,58r 

],nKj,3n5 

24.7(10 

»«.« 

aS7.47 

i.iao.815 

«4s.ua 

•-•O.MR 

88 

74.  ra 

8rM.»t 

424. 4<U 

».(l«7 

110 

84.72 

a 

2.440 

2MI 

aa 

10.84 

toa.ear 

].ffi:.«4a 

lU.Mlt 

108.0 

51,17 

i,BW.ns 

s,«a2,n4a 

S4.I«I 

117.18 

33.74 

2X1.4:8 

<u.ati 

2.irr3 

1.K8 

15'J.  W 

•,«W,4M 

tm.sx 

17.471 

1W4 

259  1,1 

«.«B,W3 

1U,164.!JIII 

s»i,t:a 

I:M.2 

301.41 

40,mft,«Bl 

«.(na.5«i 

221.887 

87.4 

iai.2a 

ft,4l5,7wr 

1S57,1» 

43..'i<r. 

^9.7 

ir.,ei 

ii3,(r».Ea 

B.Mg.vm 

agt.osi 

151.2 

51). T« 

e4,Mt,S84 

B.mt.i-rt 

173,  (IW 

240.7 

4<l7.(li 

lo.nn.oTO 

Fl,  UH.dbll 

234,087 

08.7 

1(C.U3 

i,()72,at» 

1. 10.4.17 

lU.IMB 

96.4 

23.80 

«,8:i.nT 

i.as.aw 

ni.aii 

106.2 

81.22 

t,m,m 

8, 173.  Iil7 

48,(02 

112.4 

98.75 

1,2M,4M 

int.4ii 

87,715 

83.4 

58.78 

IK.3«8.Ki« 

.5,:«).7i« 

3(J.2ni 

8(1.4 

no.  49 

lfl,048,a2S 

4,8ne.(i>i 

1.14,068 

109.7 

i:«;.4» 

*,«B.4W 

4.  HIM.  4)0 

an.wn 

Ht.« 

31.82 

u.me,ta» 

9.7IB.K0 

»4.ii8e 

119.3 

s!s.aa 

9,  r,t.saD 

BO*.  81(5 

13.370 

8it5.0 

744.89 

w,oa,vH 

4,.'i(»<.4.-)7 

m,Kz 

248.1 

44(1.58 

i,m,m 

TK.na 

2.184 

1.174.7 

l.l.'>M.(a 

I,  SIS,  Ml 

7m.!llS 

a),  334 

123.1 

73.8a 

i,aB.:Br 

1.4119.187 

34,(150 

82 

87.88 

3,'40,S» 

aar>,2Ui 

12.311 

416.8 

!J5.X(11 

is,oe.i8s 

8.31!l.n» 

s2K,rjo 

!».9 

1(W.53 

2.MB,m 

T.ino.fBS 

224.(137 

101.  Jl 

a.n 

a,as,mi 

i.ir.i..w8 

in.jat 

»«2.0 

120.79 

8.Ea8,iBI> 

l.'jGS.HU 

35.837 

2K1 

287.  «l 

10.8:3.074 

lO.STB.'.eU 

276.71(1 

88.5 

184.  a5 

in.MT.m 

S,W>,84e 

(8.496 

251.5 

215.50 

IS.4M.m 

U.DKT.aHO 

2*4,  iM 

86.4 

120.99 

UT.tn 

142.824 

5.4S8 

«* 

54. 6S 

823.  SM 

*,73n.07tt 

155.355 

90 

22.87 

M,7m,m 

i,ria7.iMS 

G2.ae: 

»e.4 

271.27 

11.121. 141 

8.  aw.  04a 

2M.«a 

90 

86.  as 

a4.a&T.2ia 

11.032,  in4 

02.  NO 

367.2 

128.88 

2,78«.i;i7 

1.347,754 

33,  KM 

142.7 

124.87 

t.m.cM 

CoO,3RS 

19.3*7 

212.4 

173.05 

7.im,i»( 

B,88l),S3t 

i«7.a8i 

lift  a 

81.38 

S,UT,US3 

l.l(W.m 

a»,3Q2 

lU 

141.1.1 

9.m.<ui 

s,8ua,(n 

92.874 

lUT 

101.  &1 

2T.131,01« 

5.4(17.114 

1(».7U> 

117 

191.63 

.t.«rj,  1S4 

aN.gsi 

«.(M 

uae 

067.40 

»2.M3.U4 

UB.R7S.81U 

».7»,»46 

o  Tbla  column  xires  tbo  total  numlxir  of  furms  in  the  States  and  Territories.    The  mmber 
(if  farms  reporting  antmala  sold  was  3,014.902;  tbe  nouilM-r  reporting  anUa■k\&v.^■>.'a!^■une<>Al. 

4.1S4.273. 


SOME  AORICULTURAL  EXPERIMENT  STATION  WORK." 


By  Oeoror  Favette  Thompson,  M.  S.,  and  Johx  Roberts, 
Editorial  Office,  Bureau  of  Aiihiuil  hiduslry. 

EOBSE  FEEDINO. 

[Lewis  A.  Mcriiili,,  Bulletin  No.  iT,  Ctali  Agricultural  E]cv«rtiiiunt  Station.] 

LUCERN   VERSUS  TIMOTHY   FOR   HORSES. 

A  series  of  expiTimoiils  lo  tlelcniiiiie  tlif  relative  values  of  luoern 
(alfalfft)  and  timothy  Lay  for  horses  was  conducted  at  the  station  at 
Logan,  Utah,  during  1809,  1000,  and  lOOl.     The  value  of  lucern  as  i\ 
feed  had  bei>n  demonstrated  liy  previous  exiierimeuts  at  this  sta1ion,i 
but,  wliile  there  seemed  to  be  no  objection  to  feeding   it  to  cattle,] 
sheep,  and  hogs,  there  was  a  prejudice  in  some  quarters  against  feed- 
ing it  to  horsi's.     It  was  stated  by  some  of  these  objectors  that  it  was 
too  strong  a  diuretic  to  be  fed  for  a  very  lung  period,  and  by  others. 
that  its  constant  feeding  to  horses  occasioned  heaves.     The  followin(f| 
is  a  brief  ai^eount  of  each  experiment: 

K.qierinieid  I. — The  lirst  test  was eommouced  January  13,  1899,  and, 
continued  thereafter  for  95  days.  Four  hoi'ses  M'ere  used;  Billy  anc 
Nig,  grade  Shire  geldings,  aged  7  au<l  12  years,  respectively,  com- 
posed one  team;  and  King  and  Frinee,  grade  Clj'desdales,  (J  and  5 
years  old,  respectively,  composed  the  other.  (.)ne  horse  in  each  tcAin 
was  fed  on  Uieern  hay,  with  grain,  and  the  other  on  timothy  hay, 
with  grain.  Tlie  whole  ration  consisted  of  25  pnunds  of  haj'  and  10 
pounds  of  grain,  consistingof  bran  ami  shorts,  jierday  to  each  animal 
Most  of  the  hay  was  fed  at  niglit,  and  more  grain  and  less  hay  was 
fed  at  noon.     The  teams  worked  every  day  at  ordinary  farm  work. 

It  will  be  noticed  t  hat  the  Imr.ses  fed  on  lueerii  lost  between  them  only 
4  pounds  in  weight,  while  tho.se  f<'d  on  timothy  lost  lit  pounds.  The 
reason  that  Xigand  Billy  made  tlie  i^oorest  showing  forthe  resi)ective 
feeds,  it  is  stated,  was  because  this  pair  during  the  last  week  of  Ihi 
test  had  exceptionally  hanl  work  to  do. 

Tlio  cost  of  feeding  is  also  much  in  favor  of  the  lucern  pair.  Tlie 
latter  each  cost  on  an  average  a  little  under  10  cents  a  day,  while  the 
timothy  pair  averaged  over  12  cent.s  each.  The  cost  figures  are  based 
on  the  prices  prevailing  at  the  time,  namely,  $0  per  ton  for  timothy, 
$4  per  ton  for  lucern,  and  60  cents  per  hundredweight  for  the  grain. 


i 


"A  progress  rt-curd  of  experimental  iTiqniries.  publishtMl  withont  assumption  of 
■  reeponsibility  by  the  Departmmit  for  the  correctness  <tf  the  facts  and  couclusioQa 
reported  by  the  stations. 
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Comparative  retuUs  of  feeding  hortcH  on  lucern  and  timothy. 


Weight  Jnntuiry  J3, 1899 

WciuhtAprilin,  1899 

Giiin  (  +  )  or  loss  (-)  in  96  days. 

Total  buy  oaten 

Total  liay  nolooton 

Total  KTain  eaten 


Total  cost  of  food ,.— ...i. 

Cost  per  tiny 


Lncarn. 


Ttanothy. 


Prhire.       Ni;;.     |     King. 


Pound$. 

i.sai 
i.aao 

+1 

2,354 

£1 

S60 

DoUttrt. 

B.M 

.IM 


Poundtt. 

1,438 

1,480 

-8 

S,3U1 

74 

nso 

DoU<%rt. 

9.% 

.098 


I 


PuuHdn, 

1,432 

1,386 

-47 

2.811 

79 
HAI) 

11.08 
.124 


BUIy. 


P*Aindit. 

1,41a:- 

1,836- 

-7T 

2.274 

lot- 
ra(V 

tHiUtirit, 
11.67 


E.rperhitf'iif  II. — In  order  to  muko  tlio  eoiiipiiri.son  jis  8i<arcliiii}j  u»- 
pos-sible,  several  other  tests  were  made  under  varying  condition.s,- 
The  second  was  entered  upon  immediately  after  the  fir.st,  but  witlr 
the  order  of  thinj^s  rovorsed.  The  same  quantity  of  hay  atid  grain- 
was  jriveii  each  horse,  Init  the  animals  formerly  fed  on  liieern  were> 
now  ;,Mven  timothy,  and  vice  versa. 

C'omjKirative  remtltn  of  feeding  horacs  on  liiceni  duel  tifitofliy. 


Weight  A iiril  lu,  L^.W 

Weight  June  15,  1809 

Gain  ( + )  or  loss  ( - 1  In  fiO  duy^ 

Total  liay  eaten 

Total  liuy  not  oaten 

Total  grain  eaten 

Total  i-iMt  of  fO€Kl ^ 

Cofct  por  ilay ...... 


Looam. 


Sing.        Bflly. 


Poumtt. 
1,386 
1,436 

+80 

i,aRr 

18 

660 

DoUar: 

6.60 

.ODB 


POundt. 
1,336 

i.aai 

+S5 

1.894 

6 

lieo 

DuUttrt. 
6.60 


Timothy. 


Prince. 


Pound*. 
1,33U 
1,3% 

+S 

1,238 

142 

seu 

Dollart. 

6.67 

.117 


Nig. 


Funnd*. 
1,43a- 

1,385 
-06^ 

1,29T 

lua 

Dollari. 
.lift. 


The  result  confirms  the  previous  expeiiment  in  evonc respect.  The- 
lucern-fed  horses  made  striking  gains  as  coni[>ure<l  with  the  others,, 
although  Prince,  one  of  the  horses  fed  i»u  timothy,  rather  more  than 
hehl  his  own.  lu  the  first  experiment  he  was  the  only  horse  tliat- 
showed  a  gain.  It  may  be  noted  that  the  finimals  fed  lueern  cleaned' 
up  their  hay  much  better  than  the  other  pair.  The  cost  of  the  feed 
per  day  comes  out  pruclically  the  same  as  in  the  first  experiment, 
namely,  10  cents  per  animal  for  the  horses  fed  on  lucern  and  li 
cents  for  those  fed  on  timothy. 

While  the  weights  given  show  in  pnrt  the  effect  of  lucern  as  compared  with- 
timothy  when  fed  to.horses,  the  whole  effect  can  not  be  hIiowii.  Horsemen  inter- 
ested in  the  horses  belonging  to  the  ExiHjriment  Station  made  inquiries  of  thft 
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teamsters  as  to  the  cause  of  the  raw-boned  condition  of  the  timothy-fed  horaes 
after  a  few  weeks'  feeding  on  that  crop.  The  Incem-fed  horaes  at  the  close  of 
each  feeding  period  presented  a  sleek,  well-fed  condition,  and  the  flesh,  though 
not  so  firm  to  the  touch  as  the  timothy-fed  horses,  presented  a  much  l>etter  appear- 
ance to  the  casual  observer.  The  teamsters  did  not  notice  any  particular  effect 
of  the  feed  on  the  willingness  of  the  horses  to  do  work,  though  they  were  agreed, 
that  if  they  ccmld  have  their  choice,  they  would  much  prefer  to  feed  Incem. 

Experiment  III. — The  horses  were  again  changed,  so  that  they 
were  the  same  as  iu  the  first  experiment.  The  feeding  was  similar  to 
the  preceding  trials,  except  that  a  fixed  amount  of  grain  was  not,  as 
before,  given.  The  grain  for  tills  experiment  (which  extended  over 
91  days)  averaged  12  pounds  per  day  for  each  animal,  and  was  eaten 
clean,  as  in  all  the  other  testa.  The  same  amount  of  hay  was  fed  hs 
before,  namely,  25  pounds  per  horse  per  day. 


Comparative  results  of  feediiuj  horses  on  liicern  and  timothy. 


Weight  NoTombor  3(),  1899 

Weight  February  SO,  1900 

Gain  (+)  or  loss  (-)  in  91  days  . 

Total  hay  oaten 

Total  hay  not  eaton 

Total  grain  eaten 


Total  c<.wt  of  fowl  . 
CoHt  per  Hay 


Lueorn. 


Timothy. 


Prince. 


Nig. 


King. 


BUly. 


Ponndt.  i  Pounds.    Pounds. 


T.SiO 

1,400 

+46 

2.230 

.■» 

I.  KB 

Jhttiars. 

1(1. 1%) 

.  Irtl 


t 


1,W1 

1,400  . 

+9  ' 

2.219  ■ 

5ii  I 

1,120 

I'ollttrn.  I 

10,  (« 

11  , 


1,440 
1,440 


2,152 

123 

1,105 

IHtllarg. 

11.99 

.132 


Pounfls. 

1,3:0 
-41 

2,128 

l-« 

I.IU) 

T)<>l  la  1:1. 

11.97 

.1:2 


ll  will  be  seen  that  there  wore  no  c.'^siinlial  variations  from  tlie 
previouhi  cxpcriiiieiits.  The  hor.ses  fed  on  lueorn  made  the  usual 
gains,  and  while  one  of  tlio  tiniotliy-fod  animals  <;ame  out  even,  the 
other  lost  1 1  pounds.  X<'itlior  was  there  any  change  in  the  relative 
cost  i)('i-  day,  the  ligures  sliowing,  as  before,  2  cents  per  horse  per 
day  in  favor  of  the  lueorn;  but  owing  to  the  greater  quantitj'  of 
grain  consumed  there  Avas  a  uniform  ailvanco  in  co.st  of  1  cent  i>er 
day  for  all  the  horses. 

HrpcrinK.'nf  I\'. — After  another  change  of  horses,  the  same  condi- 
tions of  feeding  wore  observed  as  heretofon-.  The  grain  was  again 
increased,  however,  the  quantity  this  time  averaging  1-1!  pounds  jht 
horse  i)or  day. 

Th<-  accompanying  table  shows  the  same  results  as  all  the  preceding 
ones.  It  will  be  seen  tliat  the  horses  fed  on  lucern  gained  in  the  aggre- 
gate 'i.5  ])<)iin(ls,  while  tho.se  on  timothy  lost  100  pounds.  The  suin-rior 
appetite  of  the  hu'erii  pair  is  noticeable,  a  grejiler  amount  of  hay  iK'ing 
consumed  by  them.  It  will  1m*  seen  also  that  they  ju'actically  cleaned 
up  all  that  was  fed  to  tlu'in,  while  the  timotliy  pair  refused  a  large 
fjuantity.     The  relative  cost  was  as  before  in  favor  of  lucern,  but  not 
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so  mucli  so  as  in  the  three  previous  experiments;  tho  differeucc  on 
this  occasion  iweraged  a  shade  over  IJ  cents  per  honse  per  day,  whereAs 
before  it  had  Ikmmi  fully  2  (n-.uts. 

CnmjMiratice  remits  of  feeding  horxi-s  on  liiLvrii  and  timothy. 


■Weigh  t  February  »t.  WOO 

■Wi'iuht  April  30.  IflM) 

Gain  ( + )  or  laca  ( - )  in  (18  days 

Total  U»y  «»t(<n 

TnUtl  hay  Dotaaten 

Total  grain  eaUm. 

Total  cart  of  food . 

Cent  pur  doy 


Liuvm. 


TimotUy. 


King. 

Billy. 
PuumiM. 

PrintX). 

Sig- 

PbimdL 

Amiui*. 

PuuntU 

1,M0 

1,360 

l.«U 

htm 

1.405 

I, an 

l.WO 

l.SUI 

-MB 

+« 

-m 

-no 

x,m 

t.m 

1.S5I 

1,4S1 

1 

1 

1« 

s« 

m 

wo 

IBB 

«w 

TXiUam. 

IMIant. 

t>i>llani. 

[kinur: 

H.at 

».» 

»tt 

D,»l 

.!» 

.13 

.1(1 

.m 

JUrperiment  V. — All  the  horses  at  tho  station  were  pressed  into  .serv- 
ice for  this  experiment.  The  additional  animals  were  Cap  and  3Iaud, 
tho  light  colle.ge  team,  n.sed  for  liauliug  freight,  driving,  etc. ;  ami 
Jack  and  Tolum,  general-purpose-  horses,  the  former  the<«rriago  horse 
of  the  dii-ector  of  tho  station,  and  tho  latter  used  for  raiTying  mail, 
etc.  Cap  is  a  gelding,  H  years  old;  Maud  is  aired  7,  and  .Tack  is  It 
years  old;  tlie  age  of  Totnm  is  not  mentioned. 

Oats  was  now  substituted  for  liran  and  shorts,  iind  a  le.ss  <iiiaiitity 
of  food  given  throughout  the  tost^ — particularly  of  hay.  At  Uie  com- 
mencement the  four  heavj'  horses — King,  Billy,  Princo,  and  Nig — 
received  13  pounds  of  hay  each  per  day,  and  the  four  light  ones — Cap, 
Maud,  Jack,  and  Totuiii — 1-  pounds.  Of  the  oats,  the  heavy  hoi-scs 
Were  each  given  12  pounds  i)er  day  and  the  others  i)  i>ounds  each. 
These  quantities  were  fed  daily  until  February  17,  19<»0,  when  an 
increase  was  ma<l<*  in  both  hay  and  grain. 

Compurativr  resultn  of  feeding  liorttcM  on  hw.tm  nntl  timothy. 


liUVMW. 


Prince. 


WciKhlNov.l.mi). 
Weight  Apr  .30,1901. 
Oara(  +  )irrlcii«(-) 

in  HitUj-n 

Total  hay  eaton 

Total  liuy  not  enl«in . 
Total  groin  rwten . . 


Total  i-iist  of  food . 
OoBt  per  day 


i,a)5 
i.aoo 


a,iN6 


Nig. 


DoUan. 
27.44 
.I5£ 


Pounrtt. 

i.aes 

1.396 
-fSS 

st.aa 

iM 
OoUan. 

.lot 


Cap. 


PoundM. 
1.U6 
l.UB 


IMS 

iW 

1.740 

Dotlnn. 
1».T» 
.ItW 


Totnm. 


AmiMtt. 
1.080 

i.iin 

+  10 

S,4M 

54 

l,«lll 

DnUan. 
Ul.4e 


Ttmothy. 


King.        BtUy.       Maud 


Pomd*. 

•  1,4.% 

1,400 

-3! 


S.87B 

IhAlnrt. 
ao.46 


Pound*. 
l.ai! 

i.aifi 

-7T 

11,04(1 

6 

t.snt 

T loll  art. 
W.  45 
.IM) 


PomtU. 
1.100 

l.oao 

-40 

t.SB 

Ml 

-1.«8 

Dollar: 

.i«r 


Jack. 


Foundt. 
l.l:)0 
l.tDO 

-40 

i.4n 

19 
I, MM 

Dollar*. 
ai.TO 

.in 
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There  is  an  aggregate  gain  of  S  jraunds  by  the  lot  fed  on  luccm,  and 
a  loss  of  180  pounds  by  the  timothj-  lot.     The  niotlenite  amount  of  hay 
fed  brought  the  waste  down  to  a  niininuim,  except  in  tlie  casc^  of  the 
driving  pair,  Cap  and  Maud,  and  the  reason  that  the  latter  wasted  bo\ 
much  was  that  they  were  not,  like  the  others,  worked  continuously. 

One  of  the  jwintB  brought  out  by  tho  oxperiment  is  that  while  $2  more  per  ton  . 
was  paid  for  the  timothy,  the  total  cost  of  keeping  the  fonr  timothy-fed  horses  for  •j 
the  six  months  was  bnt  $13.45  more  than  the  lucern-fed  hor.'ies:  if  we  take  into 
acconnt  tlio  37.3  pounds  of  oats  eaten  by  the  two  timothy-fe<l  dri\'ing  horses  in 
excess  of  the  two  Incem-fed  driving  horses,  the  extra  coet  of  feed  is  reduced  to, 
$10.09. 

As  will  be  seen  from  the  table,  the  cost  of  maintenance  wa-s  greater  during  this'j 
period  than  during  the  previous  i)eriod9.  This  was  due  to  the  fact  that  oats 
formi-d  a  part  of  the  ration.  The  price  charged  for  the  twts  [90  cents  \H-r  cwt-]  is 
tho  average  cost  for  the  past  several  years,  though  the  cost  at  present  writing  is 
40  cents  xwr  hundred  higher  than  the  price  given.  Ha<l  enough  oats  been  fed  to 
keep  tho  weight  of  the  timothy-fed  horses  constant,  the  cost  of  maintenance  woald 
undoubtedly  have  been  greater. 

Tlio  results  of  the  tests,  under  varjnng  conditions  of  work,  are  so  uniform  that 
the  value  of  Incem  when  fed  to  horses  may  be  regarded  as  quite  definitely 
UHtablished.  It  did  not  seem  a  difftcnlt  matter  to  maintain  the  weights  of  horses 
on  luceni  when  given  the  same  amount  as  was  given  to  the  timothy-re<l  horses. 
No  ill  effects  were  noted  on  the  general  health  of  the  horses,  and  tho  ap[i«>aranoe 
of  tho  lucem-fed  horcs  certainly  contrasted  favorably  with  those  which  received  , 
timothy. 

18  TOO   MUCH   COARSE   FODDER   FED   TO   HORSES? 

It  would  seem  fruni  close  observation  at  this  station  that  it  is 
nn<loubt«Mlly  true  that  too  much  coarse  fodder  is  fed  to  horses.  It 
wtM'o  well,  therefore,  for  st-ockuien  and  other  interested  jiersons  to 
give  the  matter  close  attention. 

The  stomach  of  tho  horse  is  very  diflfercnt  from  thai  of  the  ruminant 
auiumls,  such  as  tho  cow.  The  latter  has  in  reality  four  stomachs, 
unless  it  be  more  correct  to  say  four  divisions  of  one  stomach.  The 
horse  has  but  one  sac,  and  the  process  of  digestion  is  therefore  simple 
and  direct.  As  might  be  inferred  from  the  foregoing,  the  capacity  of 
a  cow's  stomach  is  very  much  larger  than  that  of  a  horse.  Tlie  fol- 
lowing comparison  of  the  stomach  and  intestines  of  the  horse  and  cow 
is  taken  from  "Feeds  and  Feeding,"  by  W.  A.  Henry: 


Bflme.        Ooir, 


Areimgo  capacity  of  Btonuiub 

Arenige  capacity  of  urnaU  IntiwUiMS 
Ar»T%ge  capacity  of  large  intontiilM 

'Arvnufv  lontttli  of  small  iDtosUnoa .. 
Arvngo  length  of  larga  intaatliwa .. 


19 

87.4 
187. « 

7]l.« 
S4.5  { 


Qvartt. 


40.1 

Frtl. 
U0.9 
88^8 
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Till' ftipacitios  here  indicated  would  naturally  suggest  to  the  feeder 
thu  iaadvisability  of  gorging  th»>  romparatively  small  stomach  of  a 
horse  with  hay  or  other  roughage. 

Experiments  have  been  made  which  show  that  horses  have  a  ' '  uniformly  lower 
digestive  efficiency  than  rniuinaiits.''  The  horse  dissolves  less  crude  fiber  than 
the  steer  or  sheep,  and  this  pecnliarity  is  more  nwrkeil  in  the  case  of  the  crnde 
fil)er  of  ftnlder  crops  than  in  the  ^ains.  These  considerations  led  ns  to  the  con- 
clusion that  too  much  hay  was  being  fed  at  tlie  station  burn. 

From  weigliiiiKs  made  of  the  amount  cpf  fiKxl  fed  before  the  exi)erimenta  in 
horse  feiMliug  were  begnn.  it  was  found  that  the  dnift  liorses  were  receiving  from 
35  to  4iJ  p!)unds  of  hay  per  day  in  addition  to  12  t<j  15  jiounds  of  bran  and  shorts. 
One  of  the  horses  (Nig)  had  frequent  attacks  of  flutoleut  colic,  and  occasional  and 
Bomewliat  serions  attacks  were  noted  with  two  of  the  others  These  attacks 
nsuidly  ix-curred  on  Monday,  after  the  horsv-s  had  be,:n  idle  Sunday,  but  l^gan 
work  engorifed  with  food.  Since  a  more  rational  system  of  feeding  has  been 
adojtted  (the  annmiit  of  hay  fed  lieing  reduced  from  [by]  10  to  I'J  i>onndfl)  there 
has  not  Ix.'eTi  a  single  case  of  digestive  disorder  in  tht,-  Ijiim. 

It  is  folly  t^)  chiim  tliiit  a  horse  will  not  eat  more  than  is  necessary  if  allowed 
the  liberty  of  the  stack  and  tlie  grain  bin .  The  argument  is  sometimes  made  that 
a  horse  iindt-r  natural  conditions,  on  pasture,  never  eats  more  than  is  necessary, 
and  that  under  these  conditions  he  is  never  subject  to  digestive  disorders.  While 
this  is  undouT)tedly  true,  it  must  be  kei>t  in  mind  that  as  soon  as  we  stable  the 
horse  and  n'quire  work  of  him  we  have  taken  him  away  from  his  natural  condi- 
tion and  placed  him  Tinder  unnatural  environments.  Thon-sands  of  dollars  and 
many  valuable  ln^rses  coahl  be  saved  annually  in  Utah  if  the  amount  of  coarse 
fotlder  fed  horses  could  lie  re<luced  one-half. 


RELATIVE    VALCE8   OF   OATS   AND   BltAN   AND   SHORTS. 

The  results  of  the  feeding  of  these  rations  would  tend  to  show  that 
it  i.s  practically  innnalerial  whether  the  enarso  fodder  is  coml)inod  with 
oats  or  with  bran  and  short-s,  the  one  being  equally  as  satisfactory  as 
the  other. 

It  is  evident  from  the  study  of  the  es|>eriments.  during  four  periods  of  which 
bran  and  shorts  were  used  and  during  one  when  oats  made  np  the  grain  ration, 
that  bran  and  shorts  may  be  substituted  for  the  oats  when  the  horses  are  fed 
either  Incem  or  timothy. 

The  tables,  in  fiu-t,  reveal  a  gain  with  Incem  and  bran  and  shorts  with  practi- 
cally no  exception.  With  lucem  and  oats  there  was  neither  a  gain  nor  a  loss.  Where 
timothy  was  fed  there  was  invariably  a  lo.-s,  but  no  difference  is  noted  in  the 
effect  when  combined  with  oat«.  or  with  bran  and  shorts.  Usually  the  cost  of 
maintaining  horses  can  lie  very  materially  rcduce<l  by  using  bran  and  shorts,  for 
oats,  as  a  rule,  are  comparatively  more  expensive  than  other  grains. 

THE   DirRETIC   EFFECT   OF   LUCERX   ON   HORSES, 

The  statement  has  been  made  in  a  prominent  stock  pajier  tliat  it  i? 
*'ab.solutely  cruel  to  maintain  n   horse   exelusiveli'  on  this  forage 
(lucern)."    The  reason  given  was  that  it  was  so  strong  a  diuretic  as  to 
bo  ail  unsafe  food.    But  the  experience  of  the  writer  does  not  coincide 
Willi  this  view. 

Lncem  has  formed  the  sole  fodder  ration  of  all  the  horses  belonging  to  the 
experiment  station  from  the  beginning,  twelve  years  ago,  except  when,  for  brief 
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periods,  tliey  have  been  fed  experimentally  on  other  forage.  The  station  has  never 
lost  a  horse,  either  directly  or  indirectly,  from  lucem  feeding.  Neither  has  there 
ever  been  any  inconveniences  noted  as  a  result  of  excessive  urination.  True, 
observations  have  been  made  that  horses  on  Incem  excreted  more  nrine  than  on 
other  feeds,  but  not  enough  more  to  cause  any  inconvenience.  However,  to  test 
this  matter,  the  question  was  considered  of  sufficient  importance  t<»  form  the  basis 
of  careful  experimentation. 

A  special  liurncss  was  devised  for  the  jjurpose  of  the  test,  by  which 
all  the  urine  pas.sed  by  the  Ixorses  was  collected,  whether  they  were  at 
work  or  in  the  stable.  The  experiment  was  also  designed  to  distin- 
guish l)etween  three  conditions  of  lueern — namely,  early  cut,  medium 
cut,  and  late  cut  of  the  first  crop — and  timothy.  Records  were  kept 
in  the  case  of  each  horse  of  the  quantity  of  hay  oaten,  the  water  con- 
sumed, and  the  urine  excreted. 

The  results  obtained  were  in  accordance  with  the  opinions  previ- 
ojisly  expressed.  The  horses,  while  eating  lueern,  excreted  consider- 
ably more  nrine  than  those  on  timothy,  but  they  also  drank  fully  10 
per  cent  more  wat<jr  than  the  latter,  so  the  difference  is  not  so  great 
as  it  may  seem  at  a  casual  glance.  The  averages  of  the  water  cou- 
snuiotl  and  the  urine  excreted  for  all  the  periods  of  the  experiment 
were  as  follows: 


j  Lu'njrn. :  Timothy. 

I  ! 

!  PtntiifJs   '   /*oMiir7», 

Dftily  coiLsnmittinn  of  wat'.T  par  hors*' j  01  '  8:; 

Daily  i'xi'i*<'ti(>n  'if  urine  per  hcrw 2T  IG 

111  rc.nitid  lo  Uh:  (lualitios  of  lueern,  it  was  found  that  tlie  greatest 
exci'-'tion  of  iiriuc  look  phice  while  feeding  the  <'arly  cut  lueern,  an<l 
the  least  while  feeding  the  late  cut. 

CONCLfSIOXS. 

(1)  III  cojiiparing  lueern  and  timothy  as  rouKhago  for  horses  the  results  of  six 
tests  under  varying  conditions  of  work  show  that  it  is  not  as  dilTieult  to  maintain 
the  weiglits  of  liorses  when  fed  lucim  as  wh'-n  fed  timothy. 

(2)  The  cost  of  maintenance  was  greater  in  evt'ry  ease,  e.xeept  one.  on  timothy 
than  on  Ineem. 

(;{)  Tlie  aiipearnnee  of  tlie  horses  in  every  cmparison  of  lueern  and  timothy 
was  in  favor  of  the  Incern-fed  hor.sc. 

(.4)  When  hicern  and  timothy  were  fed  a<l  hliituui  nnu'li  greater  qnantilies  of 
lueern  weii>  eonsnmed. 

(.■))  No  ill  n-sults  were  n<'led  on  tlie  health  of  tlie  horses  l>y  long-continui-d 
lueern  feeding. 

(I!)  Attacks  of  colic  and  other  digestive  disorders  can  be  jirevetiti-d  by  a  judi- 
cious system  of  feeding.  The  amount  of  liay  fed  on  most  Utah  farms  could  Ikj 
reduced  at  least  one-half.  It  may  l)e  economical  to  reduce  1h(>  amount  of  hay 
anil  increasi-  the  amoiuit  of  grain  fed  to  horses. 

(/■■)  It  is  evi<lcnt  from  a  study  of  the  e.\iHTinients.  during  four  poritKls  of  which 
brau  itn<l  shorts  were  used  and  during  one  when  oats  made  up  the  grain  ration. 
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that  tiran  and  Khorts  may  be  anbatitnted  for  the  oats  wfaenevor  the  horses  arc  fed  | 
lijcem  or  timothy. 

(1:1)  Twenty  ponitds  ol  Incem  per  day  proved  ettfficiont  to  maintain  the  weights 
of  horses  weighing  nearly  1,400  poaTido  •when  at  nist.     Wh^n  at  hwivy  work, 
82.02  pouDds  of  luceru  jier  Jay  were  IjiireJy  sufficient  to  luitintaiu  the  woiphte  of  ; 
the  same  hnmeB. 

(9)  The  KToater  comnimption  of  water  when  horses  are  fed  lucem  resnlts  in  a  | 
greut*<r  eliminntiou  by  the  lri<lneys,  bnt  we  have  no  evidence  that  this  greater 
elimination  it>  in  any  way  detrimental  to  the  health  of  horses. 

(10)  From  the  tables  it  is  e\ident  that  there  is  a  tendency  to  use  all  of  the  pro- 
tein when  horses  are  fed  timothy,  and  an  ajiparont  waste  of  nitrogen  when  horsee 
are  fe<l  Incern.  This  waste  in  not  coiiKidere<l  seriona  here,  as  protein  (nitrogen 
comi«">vuidH )  is  not  an  exjiensive  part  of  the  diet. 

(11)  It  would  Keem  from  the  t-sperinients  eoiiducted  on  the  amount  of  water 
con.smned  by  horses  that  the  nmonut  varies  with  the  amount  eaten,  though  fur- 
ther evidence  is  roquired  to  make  this  com-lusive.  In  the  eiperimrnts  con- 
dui'ted  the  hoi-ses  ff«l  timothy  ingested  more  water  for  each  pound  of  drj*  matter '| 
eaten  than  the  Inrtem-fed  horses. 

(12)  The  individuiilitj'  of  the  animHl  is  a  potent  factor  both  in  fiKxi  and  water 
consumption. 

In  (Uhor  words,  one  horse  in  a  team  doing  similar  work  and  on  thej 
same  feed  may  eat  or  drink  considerably  more  than  the  other. 

PREVIOUS   WOBK    ON"   HUBSE   FEEDING. 


Time  of  wnterinr/  horaen, — In  Bulletin  No.  9  of  this  station  Professor  Sanborn  , 
reports  a  series  of  experiments  eonducle<l  at  the  Mi.ssonri  and  at  the  Utah  experi- 
ment stations  on  "Time  of  watering  horses."  While  he  does  not  consider  the 
•trials  condu.sive,  he  finds  that  horses  watered  before  feeding  grain  retained  their 
weight  better  than  when  watered  after  feeding  grain.  He  advises,  however, 
watering  both  Ijefore  and  after  feeding,  as  a  prior  trial  seemed  to  show  ' '  a  small 
ai)pareiit  advanliige  in  favor  of  feeding  after  watering  on  digestion.'' 

TlVio/p  f.  {jroiind  (frniu  /or  horxru. — In  tJie  same   bulletin  an  cxiieriment  on^ 
whole  versus  ground  grain  Is  reported.     The  experiment  extended  from  May  25  ' 
to  July  6.     There  was  i)ractically  no  difference  in  the  weights  of  the  horses  fed  on 
the  whole  or  cracked  grain.     If  the  cost  of  grinding  the  grain  in  titkeu  into  con- 
sideration, ground  grain  would  have  to  be  from  l.T  U>  20  p/r  cent  more  effective 
than  whole  grain  to  make  the  process  profitable.     As  there  wa.s  practi<«lly  jio  dif- 
fcretice  in  the  weights  of  the  horses,  the  conclusion  is  reached  that  it  does  not  pay  ' 
to  grind  grain  for  horse  feeding. 

H(trsea  coi-ercd  wiUi  hhtrthcis  versus  not  so  vovfred. — In  IJulletin  No. 
11,  an  experiment  is  reported  on  the  effect  of  keeping  horses  contin- 
ually blanketed.  The  exiHiriment  wa«  conducted  during  a  part  of  I 
January  and  February,  extending  avQV  a  period  of  42  d.ays.  It  vrns 
found  that  blankets  worn  daily  wliile  at  work  jiroved  a  source  of  Irri- 
tation to  the  horses.  The  conclusion  was  reached  that  horses  wearing 
blankets  beneath  thetr  harnes.s  in  the  day  and  blanketeil  in  the  stables  I 
at  night  do  not  hold  their  weight  as  well  as  those  without  blankets. 

Feedijiff  hnrnen  hay  and  ffmin  mixed. — In  1891  two  trials  wen?  made  to  deter- 
mine if  the  generally  accepted  Itelief  that  hay  and  grain  mixed  are  more  effective 
than  when  fed  separately  is  correct,     The  trials  led  to  the  couclnsiou  thsutcxN^) 
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and  iniiing  hay  an<l  grain  is  not  a  prnfi  table  practice.     Professor  Sanborn  qt 
tiims  wliethtT  uny  physiological  principle  is  involved. 

Fefiiing rut  htiij  n-rniis  wliDir  hny  In  horxfK.  — The prac^tice  of  cuttin^t  liny  for  borsee 
in  also  discuiised  in  the  same  bulletin  (No.  Vi).  The  reiisous  a8HiKne<l  for  cnttinfc 
hay  are,  first,  that  mnch  of  the  labor  of  mastication  is  obviated  when  the  hay  is 
finely  cut.  and,  8e:'(jnd,  that  more  complete  mastication  is  the  result  of  the  prac- 
tice, nud  through  it  more  comidete  dijrestion.  On  the  other  hand,  it  is  ar>fDt!<l 
that  cutting  add.s  but  slightly  to  the  end  sections  of  the  hny  and  that  ma>ticalion 
is  far  more  effective  than  the  square,  sharp  cut  of  a  knife  thnt  iiiervly  shows  a 
little  JMore  of  the  end  section  of  the  hay.  while  mastication  is  a  trituration,  b  sort 
of  ituperfpct  grinding  of  the  whole  stem,  and  that  when  fed  whfile  thw  luty  i» 
more  slowly  eaten  and  the  gastric  juice  is  more  perfectly  mixed  with  it.  To  test 
these  theories  an  attenii)t  wii.s  made  to  settle  the  question  by  a  feeding  test.  Two 
lots  of  hoi-8<."M  were  used,  eiich  lot  consisting  of  two  work  horses.  From  the 
exjHTimenfs  conducted  it  seems  evident — 

( 1 )  That  timothy  hay  cut  into  very  short  pieces  makes  the  horses'  mouths  sore, 
and  in  con8e<ineuce  there  results  a  falling  off  in  weight.  (As  these  results  were 
not  those  of  a  direct  trial,  but  the  surface  indications  of  an  indirect  trial,  it  may 
may  l>e  that  the  conclusion  is  not  well  founded.) 

(2)  That  luccm  and  clover  cut  into  very  fine  pieces  results  in  a  greater  gHin 
than  uncut  Incem  and  clover.  The  total  gain  for  both  jKiriodsof  Icjt  receiving  cut 
lucem  and  clover  w.-is  171  jionnds,  and  for  the  lot  receiving  whole  hay  Tt"!  pounds. 

Nnrrott  vrrmts  tride  niitritire  rnliona  for  Uorm'H. — In  the  third  annaal  report  of 
this  station  (18J12),  and  in  Bulletin  No.  30,  the  result  of  feeding  wide  and  narrow 
imtritive  rations  to  horses  is  given.  The  first  trial  was  favorable  to  the  narrow 
nutritive  ration.  The  narrow  ration  was  niatle  uj)  of  clover,  oats,  and  wheat, 
while  timothy  and  com  made  up  the  wide  ration.  This  trial  ran  through  the 
summer  when  the  influence  of  what  has  Ijeen  termed  '"  heating  foo<l,"  like  com, 
might  l>e  less  effective  than  in  the  winter  season.  The  trial  was  rejM'ated  dnriu^ 
the  cold  weather,  the  rations  Innng  reversed  to  determine  the  individual  factor. 
The  result:' of  the  latter erperiment  were  favorable  to  the  wider  ration.  The  test 
shows  that  com  and  timothy  are  superior  to  clover,  timothy,  and  oats,  notwith- 
standing the  fact  that  the  popular  estimation  of  the  value  of  thest*  fee<lH  lewns 
strongly  to  the  latter  nition.  It  was  found  in  this  experiment  that  a  small  amount 
of  protein— O.S'i  pound  jH-r  day  per  horse— was  as  adecjuate  for  the  horsi-s  as 
double  the  amount,  thus  showing  that  a  very  small  amount  of  protein  per  day  is 
saSicient  for  a  working  horse. 

lifhilivf  I'ahic  rif  com  uiiil  oats  for  hur»fs. — The  work  instituted  by  I>rofe(isor 
Sanliorn  cpf  comparing  wide  with  narrow  nutritive  rations  li-d  Professor  Mills  to 
conduct  an  exporimeut  making  n  direi-t  coaiparisim  of  oats  and  com  as  the  prin- 
<-ipal  grain  ration  for  hors<».  From  a  review  of  all  the  tables  presented  it  was 
found  that  after  five  months'  feeding  the  horses  on  oats  lost  47  jKiunds,  while 
those  on  com  gained  39  pounds.     (Bnlletin  No.  M.) 


BT£EB,  FEEBINO   IN  -WTNTEK. 
fD.  O.  KocnsK.  Balletin  No.  121,  Viririnin  Experiment  Station.] 

It  is  oftfii  a  question  of  importance  to  farmers  and  stock  raisers 
how  best  to  curry  animals  tivcr  llic  winter  wliieh  are  intendod  for 
fattening  at  a  later  i)erio<l.  Tlie  qucsiion.s  of  shelter  and  fee<l — what 
/jrfjportjon  and  what  kind  of   rouglniKe  and  what  proi>orfion  and 
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wlia'.  kind  of  grain,  etc. — have  to  be  closely  studied  to  secure  the 

iK'st  lOHults  fniin  an  eoononiic  point  of  view.  An  attempt  was  made 
to  increaso  the  stof:k  of  information  on  thcwe  niatt<«r.s  l.)y  moaiiH  of  an 
experiment,  the  partieiilare  of  which  aii?  given  below. 

The  "stoekf'r.s"  used  in  tlio  cxptTinient  wvre  divided  into  six  lots 
of  two  steere  in  each.     All  woiv  fed  in  the  barn. 

Table  uliomng  for  each  lot  tlif  kind  of  feed,  the  total  gain,  the  arrmge  coitt,  and 
the  coat  per  100  pounda  of  gain. 


Ktnd  of  feed. 


Lot  1; 

Corn 

Hiiy 

Lot  Z: 

Com  monl 

Hay 

Lot »: 

Com  moal 

Stover 

Lot  4: 

Com  moal 

Hay 

SUago  

Lot& 

Com  meol 

Cotton-seed  in«al  , <»-. 

Hay  

Lota: 

Corn  meal 

Bran 

Hay  


Poodoon- 
■nmodin 
tS  weeks. 


rtnmdt. 


Total  eaia 
weeks. 


147 

as 

,(J65 

.are ' 

551 

I 
3\rt 

,iw; 


IE*) 

..few 


140 


1T7.5 


IW 


172 


12S 


IWI 


Average! 

coetper 

week. 


PoUan. 
1.27 


l.» 


.» 


1.14 


CoBt  per 

100  pounds 

gain. 


Ztollur*. 


III.CKI 


13.0S 


K.H2 


l.«  J4.84 


1.18 


V.U3 


The  above  figures  of  cost  were  based  on  prices  of  the  different  feeds 
a.s  follows;  Corn  and  corn  meal,  $i?0  per  ton;  bran,  IKJ  per  ton;  cot- 
ton-seed meal,  ^'SS  per  ton;  hay,  lilOper  ton;  stover,  $4  per  ton;  silage, 
$-  I)er  ton. 

Tlie  .several  lots  were  given  all  they  could  cat  of  the  roughage  and 
12  pounds  of  grain,  except  lot  5,  which  had  8  pounds  of  corn  meal 
auil  :!  poniid.s  of  cotton-seed  meal.  Lot  C  had  0  pounds  of  corn  meal 
ami  till-  same  quantity  of  bran. 

It  should  be  mentioned  that  lot  5  had  never  eateu  cotton-seed  meal 
b<>f()n>und  did  not  relish  it.  The  results  in  (his  case  would  no  doubt 
have  been  l)etl,er  had  this  portion  of  (heir  feed  been  more  i^alatable. 
The  substitution  of  2  pounds  of  bran  for  half  of  the  cotton-seed  meal 
used  would  probably  have  been  a  gi'oal  iinprovenienl. 

By  coini)aring  lots  1  and  iJ  it  will  be  niitieed  that  e<jrn  intMil  gave 
much  better  results  than  unground  corn,  botli  in  the  weight  gained 
and  the  cost;  but  corn  meal  and  hay  were,  in  turn,  exceeded  by  corn 
meal,  bran,  and  hay,  fed  to  lot  0,  the  latter  coming  out  an  cjisy  firat 
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in  both  quaatity  and  value.  The  least  gains  wore  made  by  the  stover 
lot,  showing  it  to  be  an  undesirable  kind  of  roughage  when  osed  alone. 
The  small  amount  of  it  eaten  gives  some  idea  also  of  the  enormous 
waste  which  is  caused  by  feeding  in  the  open  field,  due  to  the  feed 
being  trampled  into  tiie  ground  or  blown  away  by  the  wind. 

Xext  to  lot  G  the  most  economical  feeding  was  that  of  lot  4,  and 
this  was  without  doubt  because  of  the  use  of  silage  in  the  roughage. 
Silage  is  liighly  relished  by  all  cattle  and  its  use  is  strongly  recom- 
mendetl.  In  this  connection  it  may  be  said  that  a  good  silo  need  not 
necessarily  be  an  expensive  one.  A  pit  in  the  ground  without  walls 
will  answer  the  purpose  if  the  earth  around  the  silo  is  thoroughly  dry; 
but  the  simple  stave  silo  above  ground  is  about  as  cheap  and  perhai)8 
more  satisfactory. 

The  following  are  some  conclusions  suggested  bj'  the  experiment: 

( 1 )  A  combination  of  foods,  Iwth  grain  and  roughage,  is  best  from  every  stand- 
point. 

(2)  Ground  com  is  l)etter  than  whole  com  after  it  [the  latter]  has  become  hard. 

(3)  A  mixture  of  com  meal  and  bran  gave  greatest  gain  and  with  least  expense 
I)er  pound. 

(4)  Cotton-seed  meal  was  not,  in  these  experiments,  used  with  success,  dne,  at 
least  in  part,  to  the  fact  that  in  former  years  the  steers  had  not  become  accns- 
tonied  to  it. 

(.5)  Silage  was  a  very  economical  addition  to  the  roughage. 

(C)  Stover  gave  a  bad  showing  when  used  without  other  roughage. 


STALL  FEEDING  OF  STEEBS. 

[HiiiAM  T.  FnKscii.  Bullt'tin  "So.  :S,  Idaho  ENp.'rimi.'iit  Station.] 

Tho  following  arc  tlio  results  of  some  tests  made  to  ascertain  the 
foiisibility  and  economy  of  stall  feeding  of  steers  with  products  grown 
on  tlie  I'anii. 

TIk'  stoors  used  in  the  exporiniont  wer<>  what  are  known  as  "long 
2-year-ol<ls."  They  wore  "  common  stoclc,  witli  some  Shorthorn  blood, 
aii<l  some  .Jersey  in  the  i  which  sliowed  the  poorest  gains."  There 
wen-  •)  in  all,  <livided  into  three  lots  of  :.'  each. 

The  aiiinijils  were  confiiit'd  in  stalls  with  a  chain  tio  fastonod  to  an  iron  rod  on 
the  side  oi'  the  lutiiiLffrs.  Tliey  wt-n-  turned  in  t\w  yard  to  water  at  !)  o"i'l(K-k  in 
th<>  laoriiin!;.  and  remained  in  yard  until  iiociii,  except  in  very  stonny  weather. 
Water  was  suppliwl  in  »  trough  in  the  yard. 

Prelitniuary  to  tile  feeding  test  tlie  steT.s  ran  in  a  small  field,  and  were  fed  on 
corn  fodder  from  the  sIkk  k.  They  were  i>ut  in  st'dls  a  few  weeks  l)elore  the  feed- 
ing l>egan.  lo  accttstom  tbent  to  their  (jnartors  and  to  lunnj;  handled.  It  is  sur- 
prising how  soon  wild  steers  will  learn  to  keeii  (juiet  and  go  into  their  idao«>s  in 
the  stalls  wlien  hnnilled  (ptietly  and  persistently.  •»  *  »  it  rp<iuiros  a  little 
ta<'t.  and  mu<-h  patience:  but  thew-  liualities  must  be  prominent  in  any  successful 
feeder  of  live  stock. 
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The  total  time  ecinsumed  iu  the  t«8t8  vraa  eight  weeks,  cumnicncing 
Jaiiuiiiy  111,  l!»02,  ami  omliiiy  Afair!!  Hi,  I'.HfJ.  Progr<^s8  was  n^portod 
every  two  weeks,  lliiis  dividing  the  time  into  four  e<}ual  periods. 

Barley  aud  shorta  seemed  to  agree  with  all  the  aniiuals,  aud  they 
all  relished  the  combination.  Attention  i.s  called  Ui  llie  fiwt  lliat  "the 
steei-s  iu  lot  3  were  not  as  good  feedei-s  as  Ihow  in  eithei-  of  tlie  other 
lots;  and  on  aouount  of  this  Individual  fact<or  it  is  not  safe  to  draw 
too  close  comparisons  in  tlie  various  lots  fed."  Bnt  it  should  he  safe 
and  inslru<!tive  to  study  the  detailed  results  of  each  perio<l  for  the 
various  lots,  as  given  Ijelow: 

LOT  1.  M 

First  pcrlorl. — Food  consumed :  Hay,  1-18  pounds;  grain,  224  poiind.s; 
silage,  SI 2  pounds.  The  grain  consisted  of  chopped  wheat.  The 
gain  made  Iji  the  two  weeks  was  much  he^ivier  than  in  any  of  the  laU'v 
peiiods.  II  amounted  to  105  jmiinds  for  thi-  lot,  whieli  was  e^ual  to 
1  pound  fur  every  2. 1'3  pounds  of  grain  cou.sumed. 

Second  period. — Food  cousumed  wiis  practically  th^-  same  as  in  the 
firsl  period  Hn<l  the  same  kind  of  grain,  but  there  was  a  great  falling 
oil  in  the  gain,  the  total  being  only  2.")  poumls,  or  1  jiound  to  S.88 
jKiunds  of  grain. 

ThiriJ  period. — Food  consumi-*!:  Hay,  1+s  pounds;  grain,  232 
IKiunils;  silage,  78.3  pounds.  Tiiis  time  the-  grain  consisted  of  one- 
half  choppwl  wheat;  the  other  half  consisted  of  equal  parts  of  choppcul 
rye  and  bran.  The  gain  during  this  jieriod  was  :<.*)  pounds,  or  1  pound 
to  <i.'i3  pounds  of  grain. 

Fourili  period. — Food  winsumed:  Hay,  147  pounds;  grain,  378 
pounds;  silage,  840  pounds.  A  cfiniplete  change  of  grain  was  given 
this  time,  the  ration  consisting  of  chopped  barley  and  shorts  in  equal 
proport ions.  The  gain  for  the  period  was  70  pounds,  equal  to  1  pound 
to  ;J.i>7  pounds  of  grain. 

This  was  thought  to  be  as  goo<l  a  showing  as  was  made  in  localities 
where  corn  was  the  basis  of  the  grain  ratifoi. 

The  roughage  fed  consisted  of  hay  nia<lc  from  mixed  grasses  and 
clover,  and  corn  silage,  the  latter  containing  very  little  grain. 

LOT  i. 

First  period. — Food  consumed :  Hay,  174  pounds;  grain,  174  pounds; 
silage,  473  x»^Hnds.  The  grain  was  the  same  as  f<ir  lot  1  for  the 
same  jjcriod — eliopped  wheat.  Those  steei-s  were  not  quit*  as  heavy 
feeders  as  those  of  lot  1,  but  the  gain  made  was  large  and  economical, 
the  total  being  8.5  jwunds,  wliieh  was  the  equivalent  of  1  pound  to 
2.05  pounds  of  grain — the  best  in  the  whole  series. 

Second  period. — Food  cx)nsunied:  Hay,  204  pounds;  grain,  2iM 
pounds;  silage,  513  pounds.     The  grain  was  the  same  as  before.     The 
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feeding  was  a  little  heavier  than  in  the  first  period,  but  the  gain  was 
iiiuoli  less,  although  not  so  heavy  a  slump  as  was  tlie  case  in  tlio  second 
period  witii  lot  1.  The  total  gain  was  i')  pounds,  cqaal  to  1  ponnd  fofj 
4.53  pounds  of  grain. 

Third ]>€rij>'l. — Food  consumed:  Hay,  1S4  pounds;  grain,  1S4  pounds;! 
silage,  403  pounds.     The  grain  fed  consisted  of  the  same  varieties  as' 
given  to  lot  1,  but  in  diflFerent  proportions,  the  latter  bein^  in  this 
ease  three  parts  chopped  rye,  one  part  bran,  and  one  part  ohoppedJ 
■wheat.     There  was  evidently  too  niiich  rye  in  the  ration,  as  the  result 
for  the  period  was  a  far  worse  failure  than  it  wjvs  for  the  second  perit 
witli  lot   I.     The  total  gain  was  only  15  pounds,  or  )  iionnd  to  12.27 
pounds  of  grain. 

Fourth  period. — Food  consumed:  Haj,  ltt4  pounds;  grain,  17^ 
piunds,  an<l  silage  4W  pounds.  It  will  be  ob.served  that  there  ws 
more  hay  and  less  silagi?  than  in  tJie  otiier  cases;  the  grain  wi 
chopped  barley  and  chopped  wheat,  in  ecjual  parts.  The  result  wa 
very  satisfa<'tory,  the  total  gain  being  .')-5  jxiunds,  or  1  ponn<i  to  3.1^ 
pounds  of  gi-ain. 


First  jjcriod. — Food  consumed  :  Hay,  113  pounds:  grain,  250  pounds,] 
and  silage  950  iMJUuds.     An  elTort  was  made  with  this  lot  to  feed  as| 
niucli  silage  as  possible,  with  a  short  ration  of  hay.     TIk?  grain  con- 
sisted of  2  parts  chopped  wheat  and  1  jiart  of  bran.     The  total  gaial 
was  40  pounds,  equal  to  1  pound  to  0.25  pounils  of  grain. 

Second  period. — Food  consumed;  Hay,  140  pounds;  grain,  2601 
pounds,  and  silage  944  pminds.  The  grain  was  tlie  same  as  in  the 
first  period,  but,  while  a  little  more  was  consuuied,  the  total  gain  was 
10  pounds  less,  or  altogether  30  pounds,  equal  to  1  pound  to  B.(i7\ 
pounds  of  grain. 

Third  period. — Food  consumed :  Hay,  1 10  pounds;  grain,  247  pounds;.] 
silage,  887  pounds.     The  grain  whs  one-tliird  each  of  chopiK-d  wheat^l 
rye,  and  bran.     The  results  were  very  similar  to  lho.se  of  the  piwious  1 
two  weeks,  the  total  gain  being  the  .sime,  and   the  grain  equivalent, 
8.23  pounds. 

Fourih  period. — Food    consumed:    Hay,  120   pounds;    grain,   220j 
pounds;  silage,  !'41  pounds.     Barley  ami  shorts  were  given  the  saniej 
as  for  the  other  lots,  and  the  steers  did  very  m;;eh  better  than  in  any 
of  the  pievious  periods,  although  not  so  well  as  the  other  lots  did. 
The  total  gain  for  the  period  was  50  pounds,  or  1  pound  to  4.40  j>ouud( 
of  grain. 
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Found*. 
Weight  at  twKinning 2,170 


Lot). 


WelKlit  at  close 

Total  gnln.  SC  fluys 

Arentp*  ^in  ]M^r  bead. 

Daily  y^tiUt  per  ht«(] 

Grain  i-omittmwl.., 

Hoy  ironhTiinod 


8,405 

m.B 

fiWl 


Lot& 


CornsUiiiru a.iSfi 


Orain  eaten  for  iwand  gain- 
Hay  latoD  for  iKjund  ^ain... 
SiloKveHtcn  fnr  iioiiiitl  xaln. 


Cost  of  riN)d  for  lUO  pounds  gaino. 

Total  cost  of  ffKWi 

Orifriiml  i.-<»t  of  iitcerB 

Soiling  price  of  iiteera* 

Increase  over  cost 

Net  proflt  above  cost  of  feed 


4.05 
8.U 

18.72 

DoUan. 

4.80 

10.82 

00.OU 

102.81 

48,21 

81.  m 


Pound: 

i.sao 
8.oan 

800 
100 

l.» 

7« 
l.KS 
8.M 
3.71 
0.«l 

VoUan. 
4.80 
8.78 
«U.W 
05.42 
as.  42 
87.04 


Lota. 


PouiuU. 
2,000 

8,ia> 

IGO 

7S 
1.88 

orr 

4>lfl 

a.Tffl 

0.51 
8.26 

!».ai 

DuUttrt. 

1(1.67 
OU.OO 
101.82 
41.88 
81,25 


"Grain  vaJacd  at  $13  St)  per  Ion:  hay  rained  nt  ('•  per  ton;  ailnt^o  rained  at  $1 .50  per  ton. 
ABteem  sold  for  g4.75  per  Itil  lire  weiKht. 

C0N0LCS10N8. 

(1)  On  the  whole,  the  feeding  was  profitable  in  all  tlio  steers,  showing  ii  net 
average  increase  for  TA  ilays'  feeding  of  $1,').13  per  heatl. 

(2)  The  barley-shorts  and  the  barley-ehopped-wheat  combinations  coustitnte  tin. 
excellent  grain  ration  for  steers. 

(:{)  The  choppoil  rye  was  not  esiiecially  well  relished  by  the  steers. 

(l )  Chopped  wheat  ulone  is  a  good  graiu  ration  when  combined  with  com  siliigo 
and  hay. 

(r*))  Tliat  the  cmditi^jus  in  this  locality,  »o  far  as  affected  by  climate  and  food 
supply,  are  favorable  for  stall  fettling  of  cattle. 


FATTENING  BEEF  CATTLE. 
[R.  8.  Sii*w.  B.  S.  A.,  Bulletin  Ni>.  :(l,  M.jntanu  Expurimonl  Station.] 

Tlie  possibility  of  successfully  fattening  stoers  in  Mouiuua  liad 
previously  been  cloiiion.slratetl,  ami  an  account  of  the  oxiwriment  was 
publi.shed  in  BuUfliii  No.  L*7  of  tho  Montana  .Station.  Nuuiliers  of 
ealtk>  art'  raihoi  on  llic  r.tngcs  of  the  Statt',  Iml.  th«^se,  of  course,  all 
niaturo  at  the  same  season  of  the  year  and  have  then  to  be  shipped 
immediately  beeause  of  scanty  food  supplies.  Thus  the  local  wants 
of  the  State  for  llie  other  parts  of  the  year  are  uey:lect.ed.  This  state, 
of  atTaiis,  liuwever,  need  not  continue.  .Many  of  the  large  st^ick 
owners  do,  in  fad,  sui)ply  tlieir  Hocks  aii<l  lierds  during  the  wintt>r 
with  food,  and  there  is  no  good  rejuson  why  the  fanners  of  this  region 
should  not  supi)Iy  the  local  demand  at  all  times,  and  ship  live  stock 
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out  of  the  State  in  addition.  The  farmers  are  able  to  raise  forage  in 
unlimited  quantities,  and  no  better  use  can  bo  made  of  it  than  to  tnm 
it  into  beef  and  mutton. 

The  animals  used  in  the  present  experiment  numbered  31,  namely, 
11  steers  which  had  been  grazing  on  clover  at  the  station  farm  during 
the  summer  and  20  others  procured  from  the  range.  They  were  all 
yearlings — Shorthorn  grades,  excepting  one  or  two  showing  Hereford 
blood.  The  steei-s  were  divided  into  three  lots,  according  to  qnality. 
Lot  1  consisted  of  the  11  pastured  animals  and  lots  2  and  3  of  the 
range  animals  (10  in  each).  The  latter  wei*e  in  much  poorer  condition 
than  lot  1,  owing  to  feed  on  the  range  having  been  scarce;  and  as 
regards  the  (luality  lot  1  "showed  the  largest  infusion  of  beef  blood, 
lot  2  was  a  close  second,  and  lot  3  was  the  least  typical." 

The  feeding  test  commenced  November  13, 1900,  and  finished  Afarch 
30,  1001,  a  period  of  137  days. 

Table  of  e.rperimeiit. 


Lot  1  (II     Lots  (to 
BtecrHl.    I    Btcers). 


I  Pounds.  Pounds. 

AveraKO  weight  per  head  November  13,  l«rx) !  823.60  \  T98.50 

ArorBRe  wolBht  per  head  March  3U,  iwn I  l.dSr.rO  ;  1,(R9.50 

ATcrai;e  (tain  per  head  in  i:n  days I  2T4       I  *♦! 

Average  daily  itaXn  per  head 2  1.75 

Fo.HU-..usumediM-rh™dperdav (clover  hay  .. .  24.SI  21.40 

lliarley  meal..  h  .Vat 

I'oUiirn.  I>olhtr». 


Lots.  1(1 

steers). 


737.30 
97S 
St.jO 
l.Tl 
SI.  33 

;>.:« 

ItolUirt. 


Cost  ]>'T  lu)|i<miidH  (lain" i.X>  5.  l(i  3.31 


"Hay  at  $■'»  imt  ton  and  l«irloy  int':il  at  70  e.nts  ivr  Inmdred weight. 

The  (jiiality  of  tiic  feed  luul  some  boaring  on  the  e<-()nomy  of  the 
feeding,  'i'hc  (.-lovor  liay  was  of  both  lirsl  and  second  cutting,  and 
had  bc<'n  ciirtHl  ini)erfoct  condition,  tlnis  rolaiiiing  all  Its  blooms.  It. 
was  Inlcndcd  lo  fc^ed  not  more  than  <>ii<>-lialf  pound  of  barley  meal 
per  100  ])ounds  live  wciglit  jxt  <lay,  and  (his  was  carried  out.  It 
wouM  seem  that  the  best  results  can  l)t»  <)l)taiin'(l  when  the  quality  of 
the  food,  together  with  favorable  eliinatic  conditions,  enable  this 
minimum  feeding.  The  cost  per  lot)  pounds  gain,  it  will  be  n<>tice<l, 
diiiiinislied  as  the  ((uality  of  the  animals  increased;  tlie  range  aniiuais 
costing  *.">.  If,  and  8">.31  ]»er  KM)  pounds  itierea.se  (including  inaint^>- 
naiiee),  as  against  *4.s.">  for  lot  I,  the  pasture  lot. 

The  steers  were  shipped  to  Seattle  to  ]>(>  marketed  and  brought  f> 
cents  per  ])<)und,  realizing  a  profit  of  *122.5H  on  the  bunoh,  whi<'h 
avt.'i-ages  x:j.',)o  per  head. 
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ALFALFA  VERSUS  SOBGHTTM  FOE  WINTERINO  CAX\rE8. 
[E.  A.  BeitNKTT,  B.  S„  Bulletin  Ko.  TS,  Kobi-aska  ExiMriiucnt  Btntlon.] 

Tlio  objt'ct  of  this  t4?st  was  to  dotermiiio  the  reljtlive  values  of  alfalfa 
mid  soi-gliuiii  H.S  feoil  fur  wiuteriiiy  calve.s,  but  it  was  not  a  tost  of 
bw<«ds.  Thf»  nuinluT  of  animals  was  18,  and  they  were  either  three- 
quarters  Hereford  or  lhre<»-quarters  Shorthorn. 

On  Decemljer  1,  VJW,  after  a  preliminary  preparation,  the  calves 
were  divided  into  three  lots  of  0  head  each.  The  daily  ration  of  rougli- 
ago  for  each  nnim;il  was  6  pounds.  Besides,  a  daily  grain  ration  of  H 
pounds,  consisting  of  half  corn,  one-fourth  oats,  and  one-fourth  bran, 
was  fed  at  lirst,  but  was  gradually  increased  to  S  ponnd.s  per  day. 
The  tost  terminat<id  on  April  2f),  I'J'Jl.  having  covered  a  period  of  Ul 
days.    The  table  gives  the  results. 

Alfalfa  vereitt  Horyhiivi  fitr  <vt/tv«. 


Lot. 

Oratu. 

Alfaltb 

Sor- 

First 
wt-ight. 

Last 
wedght. 

Total 
gain. 

Axprane 
porhc^nd. 

I „ 

Potnd*. 
6,196 
«,U6 
«,lfl5 

Poundt. 

7,008 

Pmind*. 

PmmdM. 
2,616 
2,485 
2.4» 

PuuMdM. 

8,gi» 
8.:% 

PovndM. 
1,416 
l,4ffi 
1,810 

PimntU. 

n.  ,. „. 

7,0H 

244 

m 

T.OBB 

£18 

Adding  together  the  average  gains  of  the  two  lots  receiving  alfalfa 
hay,  we  have  480  pounds,  which  is  an  average  gain  for  those  fed  alfalfa 
of  340  pounds  each.  The  gain  of  the  lot  fed  sorghum  hay,  us  the  table 
shows,  was  218  pounds. 


PIG  FEEDING  IN  NEVADA. 
[B.  H.  McDoweUh  B.  S.,  Bulletin  No.  40,  Kevada  Exporiment  Station.] 

Following  arc  the  details  of  some  experiments  lo  ascertain  the  value 
of  alfalfa  hay  and  other  foods  for  pigs,  the  rai-sing  of  which,  it  aijpears, 
has  been  somewhat  neglected  in  Nevada  in  favor  of  other  live  stock. 

Four  grade  Poland-China  barrows  were  purcluvsed  for  the  tests  and 
divided  int«  two  lots  of  2  each.  The  i)ig8  were  in  fair  condition  at 
the  start  and  weighed  on  an  average  close  to  1 40  pounds  apiece.  Each 
lot  was  placed  in  a  box  stall  and  rec4!ive<l  their  feed  from  a  hay  box, 
which  prevented  unnecessary  waste.  They  were  fed  three  times  a 
day  and  had  constant  access  to  drinking  water. 

Alfalfa  hay  fed  alone  SI  days  {Dfcemlwr  le  to  January  f). 


Lot. 

Initial 

WKlvIlt  of 

pTgn. 

Hay  t3nt«n. 

Woiglitat 
close. 

-« 

Lotl 

Lot  2 

Found: 
382.60 

ac.60 

Poundf. 
W.12 
W.U 

PouniU. 
SUSS 

»e.»i 

PmituU. 

:e.2S 
ni.tM 
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The  pigs  had  been  receiviug  a  milk  ration  prior  to  the  test  and  the 
abrupt  change  to  hay  was  evidently  undesirable.  Most  of  the  loss  of 
weight  occurred  in  the  first  week,  lot  1  losing  Hi  pounds  and  lot  2 
44  pounds.  "While  feeding  hay  alone  the  pigs  spent  much  time 
curled  up  in  the  bedding,  but  when  about  the  stall  were  restless  and, 
even  in  eating,  it  was  done  in  a  ravenous  way,  unlike  that  of  the 
hearty,  well-fed  pig.*' 

Alfalfa  hay  and  tehite  tuntips  (Jamuiry  2  to  -J). 


Lot  i  ieiltht        H«y       Tnmlps    Wewht 


Pound*.    PouHfU.    Poundji.    Pounds.    Poumds, 

Lotl !      230.»  94.3)         2B6.0O        2«.50  1S.S 

Lot* 246.50  91.00        286.00        SOO.S  ULTS 

3Iuch  improvement  took  place  when  turnips  were  added  to  the  hay, 
and  as  the  feed  of  turnips  was  increased  the  pigs  became  more  quiet. 
During  the  21  days  of  this  period  lot  1  gained  loj  pounds  and  lot  2 
1.3}  pounds.     The  turnips  were  fed  without  cutting. 

Alfalfa  hay,  ri>otx,  corn,  and  peon  (January  JtJ  to  March  G).a 


UA  ieieht        Hay       Turnips '     Corn         Pais       Weight       -^. 

""•  of  pi^      eaten.       eaten.    ,   t-aten.       eaten,     at  close.      **•"»• 


Poiiiidit.    Pountls.    Pottnih.    Pouniis.    Potimh.     Pound*.     Pounds. 
Irfjt  1 24.i.J)0  86.40        8<3..%0   121.10        :M0.25  94.T.5 

L<)t2 2(J).25  tO.90        860.00        121.10    S4:5.0O  Ki.Ti 

__      _  _  _    _i_ 

«<)ur  turniiH  wt-rt^  cxhuustvd  on  March  4:  on  March  7  lot  I  rcfu.'^Hl  su^arlx'ets.    Lot  2  wasftMl 
o.T  hU>?:ir  Ixx't.s  from  March  .'» till  March  22. 

With  ooru  and  pwis  added  to  the  turnips  and  hay  the  pigs  made 
substantial  gains,  as  the  tabic  shows.  Lot  1  again  came  out  ahead 
with  again  of  OiJ  pounds  in  <;  weeks.  Soiuo  peculiarities  were  noted 
in  the  course  of  feeding,  it  being  a  loinarkabk'  fact  that  '"either  lot 
would  cat  corn,  but  lot  2  would  not  cat  peas.  Either  lot  would  eat 
wliite  turnips,  but  lot  1  would  not  eat  sugar  beets."  The  corn  and 
peas  were  f<;d  unground,  and  the  sugar  b.-ots  wciv  f«'d  instead  of  the 
turnips  in  a  short  final  O-eding  session  l);'forc  slauglitering. 

/,/)"<■  <iiii!  ilr<Kxi<l  irtiijltts. 

'■  ''  Wnii..ht   • 

Initial    ,.i,„„?,..'.  close  hav  hav.r<".t.  r^_         , 

Lot.  ,  w.-i^lit    ; '  .i'  ','■;?,  an'l  r.n.t       and      ,    Live  v.-ciKht.  ''"^■""t'. 

i     "•*>"■     '    days.        iieriod. 
42  driys 

/'<-ioi(/«.     PdiukI.i.     r'liiiiil.-:.     r.<iiii(?.<  l'iiinnl.1.  Poiiiulr. 


!  .  I, 


M.ir.  0,  340.i-, 


I^"" '*^^';      "=*'■-'        '*'■'"        •*'=«    |Mar:io::«MK.   |«'"-''-===^'-^ 

'  I  Mar.  II.  :n:>  («)   1 
Lot  2 2»T..-i0|      240.50        21)0  25        "'■'■"' |Ki„r  i;  41^,  -j)    p*""" -'■  ^^-^"^ 
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Farmers  who  prefer  not  to  raise  root  crops,  imless  iu  small  qtumtity  for  a  stock- 
relish,  can  fjet  din>ct  help  by  adding  wheat,  oats,  Ixirley,  peas,  skimmed  milk  or 
com.  All  bxit  the  latter  can  l>e  readily  produced  in  the  State.  Of  a  medium- 
sized  dent  com  we  have  grown  nearly  53  bnshels  of  70  pounds  each  jier  acre. 

Some  good  authorities  say  that  it  does  not  jjay  to  c<)f>k  feed.  Each  farmer  can 
readily  decide  this  for  himself,  according  to  the  feed  to  be  used,  value  of  fuel, 
whether  a  cooking  plant  is  owned,  and  the  amoniit  of  freezing  weather.  In  n  cold 
climate  pigs  will  eat  warm  feed  clean  from  the  trough  when  a  portion  of  cold  fee<l 
would  be  left  to  freeze.  Alfalfa  jiastnre  is  doubtless  a  help  to  ])ig  raising.  Alfalfa 
hay  alone  may  answer  to  keep  pigs  alive  till  other  feed  can  be  secijred,  but  the 
present  exi)erimental  feeding  throws  donVit  upon  its  beitig  a  progressive,  growing 
nition.  Pigs  will  probably  do  better  by  feeding  hay  lil»erally  and  allowing  them 
to  eat  one-fourth  to  one-third  and  waste  the  remainder.  Fanners  will  notice  by 
the  tables  that  as  the  root  and  grain  feed  was  increased  very  little  hay  was  eaten. 
Young  pigs  can  be  helped  in  two  ways — by  liberal  feeding  of  the  sow  (not  much 
g^rain  when  the  j)igs  are  cjuite  young),  and  Ity  placing  slop  or  milk  inside  a  r.ock 
or  indosure  convenient  for  the  pigs  but  out  of  reach  of  the  sow. 


THE  VALUE  OF  DIPPING  HOGS  FOR  LICE. 


[A.  T.  Petbbs,  D.  V.  M.,  Bull<-tlo  No.  74,  Neliroskn  Exp<'rimi-nt  Station.) 

It  has  iKjen  known  to  the  intelligent  hog  breeder  that  the  presence  of  insects  on 
the  hog  is  a  verj'  serious  matter.  It  is  a  fact  tliat  very  few  hogs  are  free  from  lice, 
and  that  breeders  have  lieen  accnstomed  to  use  varinus  remedies  for  the  destruc- 
tion of  the  pest.  The  various  seats  of  lice  on  the  hog  are  ba<.'k  of  thf  ears,  along 
the  ueck.  and  under  the  breast.  Thes*'  vermin  are  bloodsuckers,  and  they  iir<Hlnce 
in  a  very  short  time  a  very  weak,  debilitated  condition  of  the  animal,  making  liim. 
far  more  susceptible  to  other  diseases  than  the  aiumal  is  heir  to. 

Owing  to  th(>  coiupai'iUively  large  size  of  liog;  lice,  tliwii-  jircsciice  enn 
often  be  det<!Ctcd  before  Lhey  havo  bt'eoine  very  mimerous,  and  thus 
measures  for  extermination  can  be  taken  before  much  mischief  has 
been  ilone.  While  tlie  lf>use  can  not  Ijc  said  to  be  the  cause  of  direct 
serious  loss  among  pigs,  it  iievertiieless  not  only  prevents  them  frmu 
thriving,  but  is  liable  to  cause  considerable  loss  when,  from  anyother- 
eanse,  the  animals  are  out  of  condition.  If,  fur  instance,  the  pen 
should  be  in  an  excessively  dusly  state,  eausin-^  a  sli<i:lit  pneumonia 
among  the  pigs,  there  would  be  great  risk  of  loss  if  the  latter  wero» 
in  addition  badly  affected  with  lice. 

We  have  al.so  found  that  where  animals  affected  with  chulera  were  free  from- 
lice  there  was  much  sinaller  jierceutage  of  loss  sustjiined  than  wliere  the  herds- 
were  largely  affected  with  lice.  This  has  l)een  brought  to  our  attention  after- 
examining  numerous  herds  in  various  parts  of  the  State  during  thi-  last  five  years. 
The  first  rule  that  we  now  iiLsist  ujvm  when  we  visit  an  outbreak  of  cholera  is  to- 
examine  for  lice,  anil,  if  present,  to  thoroughly  destroy  the.se  in.spcts.  The  breed- 
ing pens  am!  hog  houses  are  also  thoroughly  disinfe<'ted.  All  the  bedding  that  is 
found  in  pens  and  hog  houses  at  time  of  disinfection  is  bunied.  The  method  that- 
we  have  for  disinfecting  the  hogpens  and  hog  hou-ies  is  as  follows:  For  the  stiible» 
we  prefer  to  use  hot  water  and  any  of  the  coal-tar  preiiarations.  •  ♦  *  This  is 
done  by  malring  a  3  per  cent  solution  of  either  of  these  preparations  and  nsing  it 
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lilxTally  with  broom  aud  1>nL8h  and  also  with  a  spray  pump.     If  yon  have  any  ol 
the  spray  punips  nsed  for  spraying  trees  they  will  answer  the  purpoee  adniirahlyj 

After  tlio  stAblt's  and  pens  are  thoroni^hly  disinfected  the  animals  sbonUl  lie  di 
infeeted  also.     This  can  l>e  done  by  dipping  them,  which  i.^  a  far  easier  metbc 
than  any  other.     Of  conrae,  it  neces-sitates  a  dipping  tank.     These  dixijiing  tiial 
can  be  bought  on  the  market  very  reasonably.     If  one  is  not  in  favor  of  n-sinjc  tk 
dipping  tank,  or  does  not  feel  warranted  in  sjiending  the  amount  tint  it  wrmV 
cost  to  pnrcliase  one,  a  spray  pump  will  do  the  work:  bnt  in  spmying  hojjs 
should  have  them  on  a  wooden  tloor  and  must  have  qnite  a  large  and  forcibli 
pnjnp,  so  that  thoy  ran  bo  thoroughly  itatnrated  with  the  liquiil.     If  sprayed  tht-Ji 
Bhould  also  lie  mbl)ed  with  a  broom  immediately,  so  that  the  fluid  will  souk  w«-l 
into  the  skin.     The  solution  that  we  recommend  is  fmm  3  to  4  per  cent  for  gron 
hogs  and  about  -i  per  cent  for  small  pigs.     In  our  experience  we  have  not  fonud  luijr" 
harm  resulting  from  dipping  very  young  pigs. 

Spraying  and  dipping  for  lice  can  bo  highly  recommended,  as  it  is  the  only  aikfe, 
rational  thing  to  do  if  hogs  are  in  any  way  infested  with  lice;  and,  as  stated  above^ 
there  is  not  a  breeder  of  hog.s  who  haf»  not  been  tronbl(>d  with  this  insect, 
remedy  is  to  dip,  and  dip  often.     It  aids  the  very  best  Ijalancod  ration  that  can  1m 
given  to  a  hog,  by  enabling  him  to  thrive  and  assimilate  the  food  administtM 
Breeilers  who  have  liegun  to  dip  their  Logs  find  it  very  economical  and  a  vnry  efl 
cietit  method  of  ridding  the  animals  of  these  iiLsects.     ♦    •    • 

In  conclusion.  I  desire  to  say  that  I  do  not  wish  to  convey  the  idea  in  this  artJ 
cle  that  it  is  nlwolutely  nece8.s«ry  to  procure  a  dipping  tank.  I  have  kuov 
instances  where  our  American  fanner,  with  his  genius  for  Tniikinf^the  most  of  hii 
Burronndings,  lias  soon  improvise<l  a  proper  dipxiing  tank  witli  a  very  little  c<i6t 
It  is  the  purpose  of  the  writer  to  nrge  every  grower  of  swine  to  dip  his  TaogB  t 
least  every  three  to  four  weeks  to  have  the  very  best  .success,  and  also  to  use  liber 
ally  any  of  these  dips  in  his  hogpens:  and  he  win  attain  the  very  beat  results  and 
in  a  great  measnre  prevent  infectious  diseases  from  gaining  any  foothold  on  hb 
premises, 


FUnSHTNG  WESTEBN  WETHERS  FOK   EAKLY  STJMMEB   MAUI 
AND  FOB  EABLY  WTNTEB  MABKET. 

[W.  J.  Kksskxiy,  B.  B.  a.,  »nd  F.  R.  MAiutHALL,  B.  8.  A..  Bnlletin  No.  0:1,  Intra  EzptTimnut 

Statlnn.] 

KISl.SHINCi     WESTERN     WETHERS     OX     fJIUSS    ANT)     rjBAIN    FOR     EARL1 

SITMMEIC   MARKET, 


Tliotisntuls  of  sheep  are  annnally  sent  to  the  market  from  the  Cen-_ 
tral  State.s.     The  fanners  of  this  renrion  make  a  practice  of  prociirinj 
Western  himbs  anil  ycarlinf;s  in  llie  fall  ami  oarly  winter  for  tlii»  pur- 
pose of  finisliiug  tlii-m  for  market. 

It  ha-s  Im'oh  elaiine<l  that  after  a  feeding  term  of  two  to  four  muntli; 
a  margin  of  1  cent  a  pound  l>etwiH'n  tlie  purchasing  price  and  the  i 
ing  i)riee  of  the  sheep  is  necessary  to  make  the  feeding  i)rofit4>ltiu[j 
but,  it  is  averred  by  the  writers,  this  has  not  always  lieen  the 
There  have  been  instances,  in  fact,  where  a  nic-c  profit  would  Ijji\t 
been  made  had  the  sheep  been  sold  for  the  .same  price  ])cr  |K>und 
they  were  bought.  Tltere  are  several  things  which  have  a  l)earii»g 
the  economical  side  of  the  question,  sucJi  as  the  price  of  feed,  the 
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of  the  animals,  freight,  charges,  i^te.,  and  there  wtrnld  natni-ally  l>e  a 
o»>usi(l(.'ra])lc  difference  1>etwtfn  a  f.ivoruble  and  an  nnfavorabU'  com- 
biiiation  of  these.  Lambs  can  b**  han<ll«'d  oheaper  than  yearlings  or 
older  .sheep.  It  has  bceu  found  also  that  summer  feeding  on  grass 
and  gnus.s  and  grain  is  more  economical  than  fall  and  winter  feeding 
on  grain  and  har. 

With  the  view  of  throwing  some  Iig;bt  on  these  matters,  a  bunch  of 
IGl  Idaho  lamb.s  (vearlin^.s)  were  purchased  on  May  1,  lOOl.  They 
had  been  on  light  feed  during  the  m inter  months,  and  cost  1  cents  per 
pound,  which  was  increase*!  one-fourth  of  a  cent  liy  the  freight.  The 
laiiil>s  were  divided  into  six  lots  for  thr'  purposes  of  the  experiments. 
Five  of  tliese  were  utilized  in  the  sunirrn-r  feeding,  and  the  other, 
eousisling  of  101,  was  carried  over  on  tdue-grass  pasture  for  the 
winter  reeding  lest. 

The  live  summer  lots  were  fed  (1)  on  pasture  alone,  (2)  on  coin  and 

pasture,  (3)  on  oats  and  pasture,  (-1)  on  barlej-  and  pasture,  and  (5) 

on  corn  and  oats  and  pasture.     Theiv  was  an  abundance  of  the  laff'-r 

for  all. 

Table  of  sumnuT  feeding  experivteiits. 


Lot  and 

Duinlwrof 

shvep. 

Day, 

FoodeaMn. 

Avemge 
at  begln- 

Total 

ATitrace 
daily 
■aiii. 

Feod  per  100 
poiuaOH  (tain. 

<  'ost  ppr 

puanda 
gain. 

lAltI(U».. 

83 
83 

8S 

ea 

60 

Bln»gi«aa  posture  . . . 

Oat«,T4Hp<nrnilK  paH> 

ttm. 
Barley,  '40.a  pound*; 

pastoro. 
OaUi,  l,-l7Tl.r.  punnrls: 

com,.%93:|..i  ponnds; 

paotnre. 

80.0 
«0.« 

80. » 

's.a 

Founds, 
384 
436 

sn 

3, 842 

Pound*. 
0.408 
.48 

.a 
.m 

DoUan. 
].06 

la»«(lS>.. 
Lot3(U).. 
Lot4(l£)_ 
LotSdmi. 

Com.  ITn  pounds. . 

Oats,  IST-fi  pnoad*. 

Barley,  19B  pounds 

Oats,  .ill   ponnda; 
com.  I VJ  iKtundjs. 

2.M 

The  pasture  was  valaed  at  3  cents  per  week  per  sheep.  The  prices 
of  the  grain  were:  Oats,  23  cents  per  bushel;  corn,  .33  cents  p«?r 
bnshel;  barley,  40  cents  per  busJiel. 

It  will  be  seen  that  lot  2,  on  corn  and  grasis,  came  out  liest  iu  the 
matter  of  gains,  and  that  lot  1,  on  gra.ss  alone,  had  very  much  the 
be.st  of  it  in  the  niatlcr  of  expense.  The  sheep  were  consigned  to 
Chicago  for  sale,  and  lots  1,  2,  3,  and  5  brought  5  cents  per  pound, 
ami  lot  4,  1.75  cents  per  pound.  The  information  obtain«?<l  by  the 
experiment  indicates — 

(1)  That  sheep  will  make  practically  as  large  gaius  ou  grass  nlone  as  on  grain 
and  groDs. 

(2)  That  in  economy  of  gain  grass  alone  gave  the  heat  results. 

(3)  That  com  at  .S3  €»;nt8  per  lm.«hel  is  a  more  eronomioal  grain  to  feed  sheep 
on  g^ass  than  otit.s  at  33  oonts  ur  Iwirley  at  40  cents. 

The  feeder  can  oftentimes  purchase  half -fat  lambs  dnriuK  tVu6  \«x\!Bt  -<ias\.<ft. 
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April  or  the  first  part  of  May,  and  by  grazing  them  for  from  40  to  60  days  reajil 
a  good  profit,  due  to  the  advance  in  market  prices  during  the  latter  part  of  Jan^ 
and  the  first  of  July  over  those  ruling  in  April  and  the  first  part  of  May. 

FINISHING  WESTERN   W'ETHERS  FOR  EARLY   AVINTER  MARKET. 

The  101  lambs  which  were  carried  over  for  the  winter  experitnen| 

furni.sh  auofhor  f.xainplo  of  llie  ccunomy  of  raising  mutton  on  prfl 
alone  during  tho  summer.    Dnriiij^  i1k'  iiilvrvoniiig  period  of  152  <layi 
these  slieep  made  an  average  gain  of  31  pounds  per  liead,  which,  at  j 
maintenance  rate  of  3  cents  per  liead  per  week,  is  equivalent  tn  pr 
duc'iug  iimtton  ;it  2.12  cents  per  poiiiul. 

The  sheep  were  divided  into  seven  lots  on  October  1,  1901,  and  ftsX 
thereaflfr  for  50  days.  The  make-up  of  the  lots  was  as  Ik-Iow.  It 
will  be  nr>1ieed  that  a  line  wa.s  taken  on  the  Value  of  enirner  (commonly 
known  as  speltz),  soy  beans,  and  gluten  feed  as  feeds  for  sheep: 

Lot  1,  10  sheep  fed  on  emmer  and  clover  hay. 

Lot  2,  10  sheep  fed  on  soy  beans  and  clover  hay. 

Lot   3,  10  sheep   fed   on  corn   2  parts,    gluten   feed   1    part, 
clover  liaj'. 

Lot  4,  10  sheep  fed  on  cfii-ri  ami  clover  hay. 

Lot  5,  15  sheep  fed  on  grass,  ra])e,  and  corn. 

Lot  li,  30  sheep  fed  on  grass  and  corn. 

Lot  7,  15  sheep  fed  on  grass  alone. 

The  hheep  in  all  of  the  lota  were  started  on  a  light  grain  rntiiin — alxiut  one-tliiid 
of  a  pound  per  head — which  was  gradually  increased  until  the  cmincr  lot  wer 
eating  2.4  pounds  per  head  per  day,  and  the  soy  bean  lot,  the  com  and  glaten  fe^ 
lot,  and  the  com  lot  were  each  eating  2  iKumds  per  head  per  day.    Bran  was  adde 
to  all  the  rations  at  the  beginning  and  continued  during  the  first  fifteen  days,  af  b 
which  it  was  dropped  from  the  ration.     Bran  is  a  good  regulator  for  the  system  < 
the  animal  and  may  well  be  used  during  the  first  few  diiys  in  getting  any 
of  stock  to  take  readily  to  eating  a  new  food. 

Table  of  winter  feviiiny  fj-pei-imtiils. 


Lot  nnil 

Dnys 

Avemgc 
weight 
Bt,  begin- 
ning. 

Tntlll 

Average 

Dumter  of 

SllMp. 

on 
feed. 

Feed  eaten. 

gain  for 
lot. 

diiily 
gain. 

Feed  per  inn  ponndagmin. 

J 

nmnd*. 

Poundn. 

Pound*. 

1 

Lot  1(10)  ... 

SO 

CHovor  hay ,  1 ,080;  brsn. 
48;  uinmer,  885. 

1U.8 

286,8 

0.46T 

Clover  hay,  423;  bnn, 
19;  emmer,  838. 

LotSiliii  ... 

H 

Clover  h»3r,  1,078;  omn, 
48;  Hoy  Unn!),  Ibl.b. 

110 

2» 

.407 

Clover  hay,  473;  bran. 
£1;  Hiy  lieana,  &9). 

Lot  8  (10). .. 

M 

Clover h«y,  1,0T8;  bran, 
48;  com,  no;;  gluten 
feed,  S53.5. 

10B.8 

IB4 

.463 

Clover  hay,  484;  bran, 
19:  corn,  ani;  glntMi 
fee«l,  lUn. 

Lot 4  (10)  ... 

H 

Clover  bay,  1,073;  bmn, 
48;  corn,  789. 

1(».S 

854.  T 

.4M 

Clover  hay.  421;  brsa, 

19;  c.m.ae. 

LotS(lA)  .  . 

m 

Orm»and  rape;  tiran. 
84.8;  corn,  918. 

1(».8 

881 

.463 

Bran.  9;  com.  241.          , 

Lota  (30)  .. 

u 

Oraai:  brmn,  78;  com, 
t,Ott. 

KB.T 

680.8 

.409 

Bran,  It:  ciirti.  aoOiSi,    1 

LotT(U}... 

M 

nram 

106.8 

\ 

881.8 

1 

.<» 

1 
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Lot  1,  oil  cimiicr  iin<l  flovt;r  luiy,  insule  a  slightly  larjier  gain,  hulli 
!is  to  total  and  djiily  average,  than  aiij'of  the  other  lots,  which  is  suf- 
ficient proof  Ihfit  emitier  is  a  v.ihmlile  food  fur  sheep.  Owing  to  the 
high  protein  eonteiit  u<[  soy  beans,  it  woidd  have  been  lietter  if  lot  2 
had  received  part  of  their  ration  in  grain,  such  as  corn,  rather  than 
the  beans  alone.  Had  the  animals  Ijoen  lambs,  soy  bean.s  would  no 
donbt  have  given  belter  resnlfs,  as  they  are  more  suitable  for  grow- 
ing animals  beoauso  of  their  high  pruteiTi  value. 

Following  is  a  valuation  of  the  feeds  used,  emuier  and  soy  beans 
having  been  estimated  by  using  the  price  of  c(H'n  as  the  unit  of  value. 
Clover  liay,  5*^!  per  ton;  gluten  feed,  *1T  per  ton;  liran,  $\9  per  ton; 
corn,  4(j  cents  per  bushel;  emnier,  2GJ  cents  per  bushel  of  35  pounds; 
soy  l>cans,  45  cents  per  bushel  of  60  pounds;  pasture,  3  cents  per 
week  per  sheep.  On  the  basis  of  these  valuations  the  cost  per  100 
pounds  gain  w<uild  lie  as  follows: 

Table  shuiviny  ctjst  per  100  poiimls  gain  in  iriiilcr  c.rjjfriintnl. 


Lot  and  oainber 
uf  sheep. 

Ration  fed. 

Cost  i)er 

p<iund8 
gain. 

Lot  1  1 10)    

$4.ns 

Lot  i  tlO) 

Soy  l)«ans,  rlovor  hay  (and  bran  to  start  on) 

4.35 

Lot  3  (10) 

Com,  gluten  feed,  clover  Imy  (and  bran  to  start  on) ...      ...... 

4.  SB 

Lot  1  (10) 

Com  and  rlover  buy  (and  brun  to  i<t4irt  on) ...... 

4.36 

Lots  (15) 

8.(B 

Lr>ta  (dO) 

GrasH and i*om  (and  bran  to  atArt  on)......  ............    ....... 

3.02 

Lot"  (IS)    

Onus 

1.64 

The  results  obtained  show,  according  io  the  authors  of  this  bulletin: 

( 1 )  Thut  whiJii  cnni  is  wortli  -10  [40]  cents  jut  l>iiHb(.'l ,  fiiinier  18  worth  36.5  cents 
per  t)iishel  <if  :]'>  pounds  for  .sheep-fetMlintc  iniriiouf.". 

Ci)  That  when  com  is  worth  40  [l(i]  cents  per  Imshcl.  wiy  Ix-aun,  whfii  they 
compose  ttio  solo  grain  ration,  arc  worth  but  4.j  cents  per  Imshel  for  sheep-feeding 
purposes. 

(3)  That  com  alone,  wlien  fed  in  coujnnction  with  i-lover  hjiy.  produced  larger 
and  more  economical  gaiu.s  than  the  ration  of  com  2  jmrts,  gluten  feed  t  jrart,  .and 
clfivi^r  hay. 

( 4 )  That  sheep  can  be  fattened  more  economically  ou  grass  and  coni  or  on  grass 
alone  than  on  emmer  and  clover  hay;  soy  Ijeans  and  clover  hay;  coru  3  parts, 
ghit«n  feed  1  jiart.  and  clover  hay:  or  corn  and  clover  hay. 

(."))  That  soy  I)eati8,  on  account  of  th<4r  hij;h  protein  content,  jshould  not  form 
the  sole  grain  ration  in  conjunction  with  clover  hay  for  sheep-feeding  puriwses. 

(K)  That,  ponnd  for  ponnd.  com  is  more  valuable  than  emmer  for  sheep-feeding 
pnrjKJses. 
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I^ICB  FEEDINO. 

[F.  K.  Kmbry,  M.  S..  Bnlletin  Nu.  51,  Vryomin?  Kxperiment  Station.] 
ALFALFA   HAY    VERSUS   NATIVE   HAY. 

An  exeriment  was  undertaken  at  the  experiment  station  at  Lar- 
amie, Wyo.,  in  the  winter  of  1901-2,  to  ascertain  the  relative  values 
of  these  two  kinds  of  hay,  in  combination  with  corn,  as  a  food  for 
lambs.  The  lambs  used  were  Slerinos,  and  were  divided  into  two  lots, 
60  in  each.  One  lot  was  fed  alfalfa  hay  and  corn  and  the  other  native 
hay  and  corn.  The  results  of  the  tost  are  epitomized  in  the  tabular 
statements  below,  showing  the  progress  made  during  periods  of  33, 
30,  and  40  days,  respectively,  together  with  a  summary  of  the  whole, 
and  a  feed  table  embracing  the  second  and  third  periods. 

The  following  remarks  will  make  possible  a  better  understanding 
of  the  figures  in  the  table: 

First  period:  This  must  be  considered  as  preliminary  to  the  test 
proi)er,  l)ocause  of  a  heavy  snowstorm  which  was  encountered  about 
the  middle  of  the  period.  This  disorganized  the  trial  to  the  extent 
that  for  10  days  the  lambs  could  not  be  separated,  and  both  lots  dur- 
ing that  time  ate  alfalfa  hay.  However,  it  will  be  seen  that  while  the 
native-hay  lot  started  the  period  averaging  1  pound  per  head  heavier 
than  the  othere  they  ended  iJ  pounds  lighter.^  Thus  the  alfalfa-ft»<l 
lambs  at  once  took  the  load;  they  had  stronger  appetites,  and  there- 
fore were  enabled  to  cat  more  hay  than  the  others.  "Besides  th«* 
greater  weiglit  of  hay  consumed,  these  lambs  were  receiving  a  better 
balanced  ration,  and  doubtless  jiiore  digestible  niilrieiits  in  an  equal 
weight  of  hay  than  was  lot  1  in  the  native  hay."  The  corn  ration 
during  the  poriod  did  not  exceed  one-half  pound  p<'r  head  per  day. 

Second  period :  Soon  after  the  commencement  of  this  period  th«> 
corn  was  increased  to  the  full  feed  of  1  pound  i)er  head  per  day.  Lot 
2  <'oiilinued  on  the  increase,  doing  a  little  better  than  in  the  first 
period,  but  tlui  native  hay  lot  dcteiiorated,  their  aggregate  gain  for 
the  j)erio<l  l)eing  less  than  half  that  of  li>t  _. 

Third  period:  A  smaller  (juantity  of  hay  was  eaten  in  tliis  perio<l 
by  both  lots,  and  "corn  was  also  ie<luced  to  lot  1.  It  would  doubt- 
less have  l)een  well,  in  view  of  the  high  price,  to  have  held  back  th«» 
corn  and  used  more  hay,  but  this  w-as  not  don<s  and  tlie  finding  was 
carried  along  as  planned."  .Alore  hay  was  consumed  toward  the  end 
of  the  pcrioil,  but  not  as  miK'h  as  originally.  Lot  2  gained  13.2 
pounds  per  head  in  the  10  days  comprising. this  period,  as  again.st 
9.S  ])(»uii<ls  per  liead  for  lot  1.  The  latter,  however,  it.  will  bt^  seen, 
made  a  great  improvciueiil  over  the  precetliiig  p<u'iod. 

Siiiinniiri/. — 'I"1h>  summary  table  shows  that  lot  2,  fed  on  alfalfa 
hay  and  <'orii,  wer<(  in  flistinctly  better  condition  at  the  end  of  the 
test  than  lot  1,  fed  on  native  hay  and  corn.  The  average?  gain  per 
head  <»r  the  latter  for  the  wliole  jxM-iod  of  !(•:(  days  was  IS.l  pounds. 
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whereas  tlie  alfalfa  lot  gained  28.6  per  head — a  difference  in  their 
favor  of  lOi  pounds  per  head. 

Cost  of  food,  f'lv. — The  feed  table  gives  a  line  on  the  comparative  cost 
of  the  two  rations,  which  may  be  arrived  at  by  taking  the  expense 
items  in  cunjimclion  with  the  gains  of  the  second  and  third  periods, 
these  being  the  only  periods  covered  by  the  feed  tjible.  'i"he  aggre- 
gate gains  of  lot  1  for  the  periods  uained  were  13.1  pounds  per  head, 
and  the  cost  iH.SG  per  head,  while  lot  2  gainefl  20.7  pounds,  at  an 
expense  of  ssL.'i.O  per  head.  This  is  equivalent  to  a  cost  of  $!*.G3  i>er 
1CX>  pounds  gain  for  the  native-hay  lot  and  ^7.49  per  100  pounds 
gain  for  the  alfalfa-hav  lot.  The  latter,  therefore,  was  the  more 
ceonouiiciil  of  the  two  by  more  than  2  cents  per  pound. 


Lot  1.  Fed 

on  uaUTe 

hay  Rnd 

corn. 


Loti.  Fed 

on  nlfnlfn 

hay  and 

curn. 


Firat  period. 

Total  weight  of  lot,  Decembor  2,  IWfl 

Avemge  weight  per  head,  Doi'cinlier  S,  1901 . 

Tolnl  wmght  of  Int.  January  i,  WH 

AvcmKo  weight  per  head,  January  4,  IMB 

Total  gain  In  St  days .^ 

Average  gain  (kt  head  in  33  days 

Second  jHfrind. 

Total  weight  of  lot,  Fwbruury  3.  1902 

Average  weight  iK'r  head,  February  3, 1900.. 

Total  gain  in  Sldaya 

Average  gain  p<>r  head  in  iX)  daya 

Third  ptrioiL 

Total  weight  of  lot,  Uarrh  l.'>.  19«!    , 

Average  weight  iH>r  head,  March  l.'i,  liUti 

T'Jtnl  gain  in  411  da j-s ." 

Average  gain  i>er  ht>ad  in  4t>daya _ 


Sunmiary. 


Total  weight  ut  lot.  DeeumU-r  2,  IBOl 

Average  weight  per  bead,  December  2,  1901 - 

Total  weight  of  lot,  March  15,  liKB 

Average  weight  iwr  head,  March  15,  VXS 

Total  gain  in  lOH  days 

Avi-mge  gain  per  head  in  lORdaya 

Fred  /*«■  Kerond  tind  third  period*. " 

Cost  of  SUIBS  pounds  native  hay,  at|il  per  ton 

Cost  of  2,0)3  ponnds  com,  at  fW  per  ton    ... 

Cost  of  4,Ud5  pounds  alfalfa  liay.^it  $12  por  ton .... 

Cost  of  il.lT.'iponnd.^c-om.at  (SiOper  ton 

Total  oMt  of  feed  for  7U  days 

Averag'jciist  i>orheadot  feed  forTOdaya 

Cost  ixir  100  pounds  gain 


PauniU. 

2.aao 

4S,2 

s.sao 

R1.2 
SO 

a 


2,ns 

64.  r> 

165 

a.  8 


04.  H 
490 
9.8 


2,310 
40.2 

8.2U 
04.  S 
906 
18.1 

Dniliirt. 
18.51 
44.28 


Ponndi. 
2,2tt7 
45.3 

2,(M) 
5.1.3 

ixri 

7  9 


3,035 
00.7 
JITS 
7.5 


:a.» 

ti'O 

2.207 
45.11 

3,005 
73.0 

1,428 
28.0 

DnUom. 


29.85 

47.  IB 

77.48 

1.55 

7.40 


"Peod  for  flmt  period  can  not  lie  cninpute<l  owing  tn  interruption  by  etnnn.     iSeo  romar]^ 
under  first  period.) 
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BREEDING  EXPERIMENTS  WITH  SHEEP. 

[Fkkuckk'K  B.  MfMroiiD,  H.  8.,  Bulletin  No.  &3,  Himuari  Experiment  Station.] 

SOME   FACTOKH    INFLUENCING   THE    WEIGHT   OF   LAUBS   AT    BIRTH. 

Experiinont-s  with  the  ohjeel  of  iiivostip;atiTip;  the  faetors  infltioncin 
the  wcif^hl  of  himbs  ntbirlh  were  eimductiMl  at  C'oluiiiltia,  ]Mo.,  duriii 
a  period  of  four  years — from  ISOS  to  lt>(U.  'i'he  rams  iise<l  were  pur 
bix'd  refjistered  animals  of  the  Hampshire,  Shrf»pshire,  and  Delaine 
Merino  breeds.  The  ewes  wore  natives  of  mixed  breeding.  The.v 
were  somewhat  coninion  in  cliaracler,  and  their  general  eonditioi 
during  the  experiment  was  "  rather  below  than  above  desiral>le  bree*! 
ing  form."     Each  ram  served  a  floek  of  10  or  12  ewes  annually 

A  heavy  wi>iglit  at  birth  is  generally  eon.sider<'d  to  be  desirable, 
because  of  the  connection  it  often  litis  with  the  future  growth  and 
development. 

The  average  birth  weight  of  all  breeds  and  sexes  during  the  exjKri 
nient  was  7.7  jiounds.  Stillborn  lambs  were  nnieli  below  the  averttg( 
in  weight. 

RELATIOX   OF   BKEEII    .4M>    WEIGHT    OF   KAJl  TO   BIRTB    WKIOHT  OF  LAMBS. 

A  comparison  of  the  respective  wc-ights  of  the  rams  and  lam1.>s  ia] 
the  table  below  will  show  that  the  breed  and  weight  of  the  ram  hf 
apparently  no  bearing  upon  the  weight  of  the  oiTspring. 


Brcod  mid  yenr. 

Nasnfaer 
of  Iambs. 

Weight 
of  nun. 

Birth 

weight 

of  lambs. 

ATe*«K« 

for 

brawL 

Hftinpsblru: 

U88 

11 

8 

10 
li 

7 

10 
8 

8 

9 

10 

11 

146 
145 
OB 

as 
ao 

140 
140 

140 
140 
14S 
US 

PovtitU. 
8.54 
7.91 
7.il 
7.48 

v.n 

8.00 
7.94 
T.H8I 

8.75 

T.W 

■.s° 

7.» 

jntumdn.: 

ine 

IMO 

t.t 

lan 

Shropshire: 

IHW 

\KV 

IBOO 

a.  41 

IIWI 

Kerino: 

IRBB 

IMI 

1900 

1.t 

1901 

RELATION  OF  WKIOHT  OF  MOTHER  TO  BIRTH  "WEiaHT  OP  LAMRS. 

It  would  seem  that  the  size  of  the  mother  and  her  nntritive  coiiditinu  tnnst  liav 
iin  iniiK.rttint  relation  to  the  sizo  and  weight  of  the  jchuik  at  birth.     It  i.s  hiKhl] 
important  that  the  mother  should  pos,>«es8  a  controlling  influence  in  dutenuiuinf 
the  birth  weight,  otherwise  disastrous  resnlts  might  universally  follow  the  mattn| 
of  small  females  and  large  inale«.    If  the  male  hoH  a  controlling,  or  oven  an  <MitialJ{ 
share   in   the  detemiination  of  the  birth  weight,  then  it  must  follow  that  tl 
mutiug  of  small  females  with  large  males  is  attended  with  some  risk. 
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The  ewes  were  weighed  in  December,  18[t0.  Whih?  it  is  possibki  for 
the  nutritive  condition  of  tlie  ewes  to  hiive  some  influenco  on  the 
weight  of  the  lambs  at  birth,  this  matter  bad  to  be  eliminated  in  the 
present  case  because  no  data  on  that  point  were  obtained.  It  is  a 
quest  inn  whotlier  any  iiiforinatioTi  oontplete  enough  to  be  of  use 
could  be  li.'ul  under  any  circumstant-es.  But  the  relation  of  the  size 
or  weight  of  the  ewes  to  the  birth  weight  of  the  lambs,  as  shown  by 
the  following  table,  seonis  to  establish  the  following  facts: 

(1)  Tlie  heavier  the  ewn  th«>  dfreator  the  birf.li  weij^ht  iif  thu  Iamb. 

(2)  Thfi  birth  weight  se-'ins  to  incrpa.se  with  eonsideralile  uniformity,  and  in 
direct  relation  to  the  increa-'ted  size  of  the  dam. 


WeiKbt  of  dsuu). 


Btiluw  W)  pounds. 
fOto  KXIpnundji 
KHI  to  1 1(1  pounii.s 
1  HI  l<»  ISW  imunds 
la)  to  lao  poiindi) 


SinKle 
laoibs. 


JTmnbtr. 
8 
8 
U 
U 
18 


ATerase 
birth 

of  single 
lamoe. 


7.2 
7.4 
R.fl 
R.7 
8.9 


Twin 
lamlm. 


lArcra^ 

I     birth 

wi'iicht 

uf  twin 

lambs. 


yumber. 
U 

II 
8 

20 
HI 


PountlM. 
0 
0 

G.4 
7.2 
7.0 


Avcmite 
birth 

woicht 
uf  aU 

lamlis. 


PountU. 
7.2 
7.4 
7.6 
-.» 
8.8 


IXFU-E.VCE   OF  SKX   OF  L.1MBS  UPON    BIRTH  WKtOHT. 

Male  lambs  proved  to  be  1.12  pounds,  or  Ki  per  cent,  heavier  at 
birth  than  females,  but  as  a  result  of  figures  compiled  during  the 
last  two  years  of  the  e.xperinnnit,  in  respect  of  the  average  weekly 
gain  for  the  first  seven  weeks,  it  npiiears  there  was  no  conclusive  evi- 
dence that  male  lambs  did  any  better  (bee^iuse  of  sex)  aft^r  birth  than 
females. 

TWIN   L.VMBS   VERSUS  SINOLK   LAMBS. 

The  table  below  shows  that  IIrti-  is  very  little  diflfereuce  between  the 
weight  of  single  lanilis  and  of  twins  at  birtli.  Single  females  weighed 
about  tbret'-fotirlbs  of  a  pound  more  than  twin  females,  and  the  dif- 
ference between  the  single  and  twin  males  was  even  less,  while  the 
twin  Tuales  were  ni'tually  slightly  in  excess  of  the  single  females. 

Tlie  smaller  size  of  twin  laml)s  ribservt!d  in  mfist  flocks  is  undtnibtedly  more  tho 
resnlt  of  insnffit-ieut  nutrition  while  RUt-kling  than  it  is  the  inferior  size  at  birth. 
Very  few  ewes  yield  Knffic-ient  milk  to  i)r<)i>erly  n(mri.sli  two,  thrifty,  early 
iiiattirinjf  liHiibs.  If  snch  laniii.s  are  early  tnnKht  to  eut  (jraiti  and  hay,  the  twin 
lambs  will  inmost  ciises  thrive  eqnally  us  well  as  tlie  single  lamljs  of  the  same 
birth  weight.  With  a  little  attention  himbs  may  bo  taught  to  eat  at  a  v<>ry  early 
age,  and  grain  fed  at  this  time,  wliile  the  lamb  is  suckling,  will  produce  larger 
gains  than  at  any  later  time.  If  the  twin  lamljs  begin  early  to  Hupplement  the 
milk  of  tho  mother  by  eating  corn.  oats,  clover  hay  and  possibly  a  little  oil  meal, 
they  will  thrive  and  in  the  end  become  as  thrifty  as  single  lambs.  A  flock  of  ewea 
that  has  bfen  bred  for  the  prtMlncticm  of  twins  may  thus  become  considerably 
more  profitable  than  a  flock  prcKlucing  single  lambs  only.  On  the  other  band,  if 
the  breeder  fails  to  Rui)ply  the  extra  fee<l  and  care  necessary  for  the  twin  lambs,  it 
may  be,  as  often  stated,  that  one  good  single  iamb  is  better  thau  t.'Ro-ijTco.-^  ^3<»^cQa, 
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Birth  weight  of  single  aiid  ttcin  lambs. 


Description  of  lambs. 


Oaaeaob- 
aerred 


Average 

birth 

weight. 


AUlamlM 

Single  lambs  (both  sexes) 

Single  male  lambs 

Single  female  lambs 

Twin  lambs  (both  sexes)  . 

Twlnnmle  Iambs 

Twin  female  lambs 


A'umAer. 
117 
57 
88 
M 
88 
17 
« 


Amnd*. 
7.  JO 
7.80 
8.U 
7.  Si 
7.07 
7.45 
6.  S3 


RELATION-  OF  BIRTH  WElaUT  TO  l.ATFH  GROWTH. 

The  resnlts  obtained  in  tliis  portiou  of  the  experiment  point  to  the 
great  advantage  possessed  by  the  heavy  lambs,  and  consequently  to 
the  great  profit  which  may  be  acquired  by  paying  strict  attention  to 
the  lamb  before  it  is  Iwrn.  To  this  end  it  is  recommended  that  the 
nutrition  of  the  ewes  before  and  during  pregnancy  be  carefully  super- 
vised. A  generous  supply  of  corn  alone,  for  instance,  would  probably 
be  bad  for  the  unborn  lamb.  The  com  should  be  supplemented  with 
a  number  of  other  foods  which  would  supply  the  nutrients  deficient 
in  it,  such  as  alfalfa,  clover,  and  cowpea  hay,  linseed  meal,  bran,  et<!. 

A  table  of  gains  after  birth  by  various  sizes  of  lambs  is  here  given: 


Birth  woight  of  lamlw. 


10  pounds  and  alH>v<». 

9  to  10  pounds 

8  to  9  pouuds 

7  toKjKiands 

Below  7  iKtuuds 


Arerago 
period. 


Average 
weekly 
gain,  in- 
cluding 

birth 
weight. 


Average 
weekly 
gain, ex- 
cluding 

Urth 
weight. 


Xumbi'r. '    ]\ 


"I 


■■fkx. 
8..J5 
B.05 
7.33 
9.08 
T.ff. 


■|' 


I 


J*ound». 
5.40 
n.50 
3.70 
3.40 
2.62 


J*onit<U. 
4..''in 
4.  SO 
S.fiO 
2.30 
1.70 


Some  information  was  also  gatheied  roganling  the  influouee  of 
inbreeding  on  the  birth  weight  of  lambs.  The  results  obtained  showed 
the  half-bloods  to  b<>  much  superior  to  the  throe-quarter  bloods  in  this 
respect,  but  the  methwls  employed  were  admitted  not  to  be  sufficiently 
searching  to  warrant  very  absolute  eonclusions. 


srMMAUY    OK   KRHULTS. 

The  l)irth  W('i!<}it  of  lambs  i.s  liirgfly  or  entirely  controlled  by  the  mothers. 

Neither  the  breed  nor  the  size  of  the  ram.s  nsed  were  determining  factors  m 
fixing  the  birth  weight  of  himlm. 

Mule  lamlKS  were  10  per  cent  heavier  at  birth  than  female  lambs. 

Th(!  mule  hunl>s  made  a  slightly  better  gain  for  an  average  p(>riod  of  seven  weeks 
after  birth  fthe  extent  of  our  observations)  than  did  the  female  lambs. 
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The  average  birth  weight  of  twin  liunbs  waa  only  one-half  pound  Ijolovr  the 
gpneral  average. 

The  heavy  lambs  at  birth  ma«le  nni<-li  greater  gains  in  the  seven 
succeeding  weeks  than  the  light  onus. 


QTJANTITT  AKD  ANALYSIS  OF  EWE'S  MHiK. 
[FmsBiiirK  B.  HVMroiiu,  M.  .S. ,  Bnllrtin  No.  3U,  SH-eouri  Bxporfanent  BtMion.] 

It  Ijecame  iiocossary  to  milk  a  few  ewes  in  connection  willi  an 

e.xpeiimcnt  in  the  spring  of  19(12,  and  so  advantage  was  taken  of  tho 
opimituuity  lo  uiaki;  iiulcpeudeiit  tests  Iwaring  upon  the  follejwing: 
Tho  amount  of  milk  given  by  owes;  the  amount  of  milk  and  fat  pro- 
dueed  by  a  given  iiuantity  of  feed,  and,  ineidentally,  the  gains  made 
by  lambs  fed,  re.speetively,  on  ewe's  milk,  cow's  niilk,  and  by  suck- 
ling, the  whole  being  rounded  out  bj'  a  chemical  analysis  of  ewe'a 
milk. 

MILK    VrELD   OF    EVO;S. 

Tliis  exi)eriment  extended  over  ftfteen  weeks.     Five  ewes  sebMsted 

from  the  flo'-k  whi<-Ii  was  ii.sed  in  the  Vireeding  experiments  (of  which 
an  account  is  given  elsewhere)  were  utilized  as  »ui>.jects.  Thes<^  ewes 
were  natives,  of  mixed  breeding,  with  Shropshire  and  CotswoM  strains 
prodoniinating.  They  were  the  heaviest  milkei-s  in  tlie  flock,  and 
were  at  lirst  milked  four  times  a  day,  but  later  three  times,  and 
toward  the  chjse  only  twice  a  d.iy.  They  were  fe<l  on  alfalfa  and 
clover  hay  aod  corn. 

Average  weekly  yield. 


Week  ending— 

BweNo. 
80. 

BweNo. 

Bw«No. 

aa. 

BweNo. 
34. 

Pontnlt. 
28.12 

28,18 

Ewe  No. 
33. 

1»B. 

Pounih. 
10.09 

a).  81 

lit  73 
14.^ 
10.81 
W.34 
13.60 
13.00 
12.01 
15. » 

ia.so 

18.7 

u.g 

16.0 
15.4 

PountU. 

PoundM. 
14.87 
16.00 
14.39 
11.08 
1.V81 
11.18 
10. 15 
10.90 
11.10 
14.9) 
14.9 
14.0 
U.4 
13.6 
ULO 

P(lUtui4, 

Miir.b2 

10.34 
22.  SI 
17.90 
•18.46 
1A.O0 
12.03 
10.12 
10  00 
13. 4U 
13.90 
12.6 

u.a 

14.7 
16.6 

B.7I 

Moixh  » 

20.84           £1.03 

Mnn-h  10 

22.78           13.46 

March  23 

22.28            16.46 

Man-hSO 

19.34            14.aj 

AprilO 

16.28            12.71 

April  18 

16.78           14.m 

AprilSO 

14.00            H.lD 

AprilgT 

17  on            14.50 

Mny  4 

May  11     

15.2    1         13.3 

14.8         i;<  2 

May  U 

^f.•ly2.5 

16.2 
13.0 

12  3 

JUB"  1 „ 

14.2    I         12.8 

Ti.tnl 

S8Z.U 

218.16 

JOB.  43 

285.00  1       194.82 

15.60 

IS.  IS 

i3.se 

19.0    1         18.02 

1 

Averugr  tlaQy 

a.n 

2.17 

1.S4 

2.71  I          V-* 
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Owing  to  the  fact  that  sheep  have  not  been  iise<-l  for  milk  in  tliisi 
country  the  period  of  laotation  is  only  of  sufficient  duration  Ut  prop- 
erly nourish  the  lamb;  but  the  re.sults  of  this  tost  indioate  that  it  would  j 
not  be  diffieiill   to  i)rol(in|Lr  the   period  of  liielafion  to  n  cotisi<lt.>raldc 
extent.     The  a\-erago  yield  of  the  fifteenth  week  was  even  groater  it 
the  case  of  Nos.  32  and  .33  than  ihcaverago  for  the  whole  fift«'cn  weokj 
of  the  test,  and  in  Nos.  :J0  ami  :)5  but  slightly  less.     No.  34,  liow«>v«*r,J 
whieh  gave  iiiucli  the  greater  (jiiantily  of  milk,  showed  a  gn-at<»r  aiic 
more  rapid  diminution  than  any  of  the  others.     This  ewe,  in  whiclij 
the  blood  of  the  Cotswold  predominated,  gave  her  large  yiold  of  mill 
during  the  earlier  weeks  of  her  lactation,  and  lier  ratio  of  diminution 
would  suggest  that  she  would  have  "gone  dry"  before  any  of  thOj 
others. 

FEED   RECORD   OF   MILCH   EWES. 

The  amount  of  feed  from  which  certain  quantities  of  milk  were  pro-i 

dueed  is  tlie  subject  of  the  ne.\t  table.     Three  of  the  ewes  wore  sep-j 

arated  from  the  rest  and  careful  account  taken  of  the  amount  of  fiMMlj 

consumed.     The  test  covered  only  one  week — that  ending  March  23, 

11)02 — and  a  referenee  to  the  previous  table  will  show  tliat  the  yields^ 

for  this  particular  week,  while  ntst  in  any  instance  the  highest,  were] 

nevertheless  considerably  higher  than    the   average   for  the    fifteen | 

weeks. 

Seven  days'  record  of  feed  and  milk  yifUi. 


Swe— 

Corn. 

CloTer 
bay. 

Poitntbi. 

18.  & 
14.6 

Milk 
yield. 

Bntter 
f»t. 

Weigh*! 
of  rw». 

Ko.  30 

Pounds. 
12.3 
U.O 
U.8 

Pounds. 
18.4 
tt.8 
IB.  4 

Ptrreni. 
7.1 
6.0 
T.8 

POMWU 

Mi 

No.  34 

lit 

No.  35 

U.J 

Feed  required  for  production  of  milk  attd  butter  fat. 


Kwe- 

Ornin 

fori 

pound 

millc. 

• 

Roueli- 

Hgv  fur 

1  pound 

mlU. 

Grnin 
ffir  1 

pound 
fot. 

Roneh- 
«Bi'  ri>r 

1  taiUDd 

fat. 

Dry  mat- 
tor  for 

1  pouud 
tnllk. 

Dry  mu- 
tter for 
I  iKmnd 

No.au 

Founds. 

o.« 

.54 

.77 

Pounds. 

O.T» 

.88 

.to 

Founds. 
9.0 
7.8 
t.8 

Pounds. 
11. t 
1S.0 
II. 5 

Faunds. 
1.8 
l.S 
1.4 

18.0 
17.1 
l&t 

Ko.84 

^0.86 

GAIN   OP   LAMBS  ON   BWE'S   AND   COW'S  IRLK. 

A  table  is  presented  showing  the  gains  made  by  lambs  under  thrr>ej 
different  conditions  of  milk  feetling,  namely,  by  cow's   milk    froK 
bottle,  by  ewe's  milk  from  bottle,  and  by  the  natural  method  of  8uck-< 

ling. 

It  wiU  he  observed  that  the  highent  gains  were  made  by  the  lamlM  roceiringJ 
evre'M  milk  from  a  bottle.    The  greater  yjam  of  this  lot  over  tho  lot  allowed 


NINETEENTH    ANNUAL   KErOBT. 


457 


suckle  their  dams  is  accounted  for  by  the  fact  that  the  4  lambs  fed  with  a  Iwttle 
received  the  entire  milk  from  8  ewes.  The  giiins  made  on  cow"s  milk  were  not 
large,  but  were  still  Batisfactory,  and  indicate  tliat  lambs  may  l)o  BuwessfuUy 
reared  on  cow's  milk  alone. 

The  lamba  receiving  ewe's  milk  develojted  a  more  abundant  yolk  and  this  was 
of  a  nniform  yellow  color.  The  yolk  in  the  fleeces  of  the  lambs  recei\nng  cow's 
milk  was  not  fveuly  distributed  and  was  very  Hglit  colored.  This  difference  in  the 
quality  and  quantity  of  tbeyolk  was  very  noticeable,  and  the  greater  oiliness  of  the 
fleeces  of  the  lambs  fed  ewe's  milk  incroused  projmrtionally  much  faster  than  on 
the  lambs  fed  cow's  milk. 

Record  of  grmrtli  of  htiulm. 


Feed  of  lamlM. 


Nnmbor 
ofl&mb*. 


Cow's  milk  from  bottle 

Do 

Ewi>'B  milk  from  bottle 
Backling  ewo» 


^f^\   Tom 
period.  I    B»ln. 


Dafta, 
77 
77 

n 

77 


I^unda, 
118 
M7 

181  j 
US 


Areniaa 

weekly 

gain. 


Aiunda. 
2.96 

3.82 
4.11 
8.70 


ATemKO 
welgnt 
at  end. 


Fitund*. 
44.3 
42.7 
58.1 
<5.J 


ANALYSIS   OF    EWK  S    MILK. 


j;\ji  analy.sis  uf  ewe's*  miik  is  also  yreseiitod,  as  below.  The  average 
of  all  the  tests  given  in  the  table  makes  the  coinposilion  of  ewe's  milk 
as  follows:  Total  solids,  17.8.5  per  cent,  made  up  of  protein,  5.071 ;  fat, 
6.783;  ash,  0.8ii4;  and  sugar  (by  differeiife),  5;  13:?. 

The  Babcoek  test  was  used  in  determing  the  fat. 

Analyses  of  etot's  milk,  viade  by  Dr.  Schweitzer. 


Harl4, 
No.  St. 

May  36. 

Juno  8,  No.  34. 

No.  82. 

No.  34. 

No.  35. 

Morn- 
ing. 

Evening. 

t 

Pereenl. 
IV.  968 
20.016 
10.052 
19.908 

Peretnt. 

Percent. 

Percent. 

Percent. 

Percent. 

17.78 
18.30 

18.29 

16.07 
15.88 
15.94 

17.28 

18.  T9 
17.88 

17.47 

18.83 

17.08 
17.12 

Average  ..........        ,  .. 

19.96 

17.08 

17.85 

18.12 

15.98    1        17.14 

6.096 
S.12D 

6.022            6.044 

Protein 

5.7 

4.980           4.907 

Average _ 

S.11 

5.22 

6.81 

4.79 

6.00 

4.99 

Fat 

9.H8 
9.SD1 

Average....  ........... 

9.n 

6.U1 

0.64 

7.48 

6.197 

6.086 

.890 
.809 

Ash 

.89 

.87 

.98 

.81 

.882 

.896 

4.088 

4.98 

4.77 

S.M 

4.022            6.14a 

I 
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[O.  M.  Watbos,  Bulletin  No.  74,  South  Carolina  Experiment  Station.] 
TURKEYS. 

Considerable  loss  of  eggs  oecnrs  when  turkeys  are  allowed  to 
wander  at  will  dnring  the  laying  season.  Some  nests  are  not  foand 
and  others  are  destroyed  or  damaged  from  various  causes.  In  view, 
therefore,  of  the  saving  of  eggs  which  could  be  secured  by  confining 
the  turkeys,  it  was  determined  to  find  out  what  effect  this  would 
have  upon  the  fertility  of  the  eggs. 

Two  Bronze  hens  and  two  White  Holland  hens  were  used,  all  of 
them  2  years  old.  The  Bronze  tom  was  1  year  old  and  the  White 
Holland  3  years  old.  Each  lot  was  confined  in  a  run  80  by  100  feet. 
Two  nests,  36  inches  square,  were  made  in  each  run.  These  were  cov- 
ere<l  to  keep  out  the  rain,  and  some  brush  was  placed  in  front  of 
each  for  privacy. 

A  variety  of  feed  was  given — in  the  morning  a  mash  of  equal 
parts  of  wheat,  bran,  and  corn  meal,  and  at  niglit  whole  corn  and 
wheat  alternately.  Ground  bono  and  meat  was  given  twice  a  week, 
and  a  supply  of  oyster  shells  was  always  on  hand. 

The  eggs  produced  and  the  periods  of  laying  were  as  follows: 


:  Number 


Bree.l  '  mTd<l  '  S^Pped  I  of  eses 


Bronze ilnr.  afi  ■  Apr.  22 

White  Holland Mar.  24  [  May    4 


42 


The  fertilitj-  of  the  eggs  is  shown  in  the  following  table: 

Number  ..f  fertile  V  f  ^i.V^"^ 
Bree<l.  of  eRgs  ;     i-Kffs.        %XiZ' 

set.      1    tenth 
1     day. 


Bronze '  42  3« 

WhitoHoUnnd :«  I  27 


key.f 
hatt-hiHl. 


There  were  10  fertile  eggs  broken  during  incubation,  4  by  the  Bronze 
hens  and  0  by  the  White  Holland.  The  eggs  that  failed  to  hatch  were 
laid  during  the  first  two  weeks. 


("inCKENS. 


Below  are  particulars  of  two  experiments  with  some  of  the  be.st  known 
breeds  of  chickens,  tog(>ther  with  several  cro.sses,  to  ascertain  their 
commercial  value  when  rai.scd  for  broilers.  Three  of  the  most  avail- 
able and  least  expensive  kinds  of  thoroughbreds,  with  four  kinds  of 
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erosBes,  -were  pnt.  in  for  comparison.  The  fowls  used  were  2  years 
old.  After  10  eggs  from  each  of  these  fowls  had  been  hatched  in  an 
ineubator  the  ehickens  wort>  put  into  a  sectional  hot-water  brooder. 
They  were  fed  in  the  following  manner: 

ILiKMKK  or    rSKDINO. 

They  were  fed  the  first  week  on  broad,  made  of  equal  parts  of  com  tneal  and 
wheat  bran,  mised  with  salt,  bnttonnilk.  and  soda,  and  thoroiifclily  bftk<>il.  Thi-y 
were  fed  five  time  each  day  ami  allowed  tu  eat  all  they  wante<I  each  time.  As  soon 
as  they  had  all  eaten  as  much  as  they  wanted,  the  feed  trough  wast  taken  ont  and 
cleaiuKl.  The  st^cond  week  they  were  fed  bread  at  0  o'clock,  beef  scraps  at  10,  bread 
at  2,  and  at  4  German  millet  was  scattered  in  straw  for  them  to  work  on  nntil 
night.  From  the  third  week  throngh  the  experiment  they  were  fed  bread.  lx>ef 
scrap,  cracked  com.  and  (-rackeil  wheat.  They  also  had  skimmed  milk  or  butter- 
milk once  each  day.  In  aildition  to  this  they  were  fed  green  fixjd  each  day,  all 
they  wonld  eat.    The  green  foo<l  consisted  of  ryo,  lettuce,  rape,  and  kale. 

The  results  of  the  feeding  at  the  end  of  2  weeks,  4  weeks,  8  weeks, 
anc]  12  weeks,  respectivel}',  are  given  in  the  tables  below: 

Experiment  A'o.  1  in.  feeding  chickens. 


Weight  per  chicken. 


Breed. 


Barred  Plymouth  Rock , 

SUrer-Lacod  Wynndotte 

Indian  Qamo 

Indinii  Game  croMsod  on  Barrwl  Plymouth  Rock 

Pit  Oamo  crosHcd  on  Bnrr*rt  Plymouth  Rock 

Bnrrml  Plymouth  UtK-k  oro«wd  on  common  hens.. 
Silver  Laced  Wyondotte  crowied  on  common  hona. 


Second     Foorth 
week.       week. 


OuncM. 

a» 


OunetM. 

g 

»» 
8 
10 

n 


RiKfalh     Twelfth 
week.        week. 


Ounce: 
« 
87 

8U 
26i 


Oiincfji. 


43 
41 
43 
4fl 
45 
42 
40 


E^rperitnent  No.  t  in  feeding  chickens. 


Brood. 


Barred  Plymotith  Bock 

BilvorLocrd  Wyandotte 

Indian  Onmv 

Indian  Gnmo  crossed  on  Barred  Plymonth  R<jck. .. 

Pit  Oame  crwisod  on  Barred  Plymonth  Rock 

vBarred  Plymouth  Rock  crossed  on  common  bens.. 
Silver-Laced  Wyandotte  crossed  on  common  linoa. 


Weight  per  chicken. 


Second 

Fourth 

Eighth 

Twulfth 

week. 

week. 

week. 

week. 

Ounea. 

Ouncr*. 

(.hmem. 

Ountvu. 

aj 

»» 

sa 

43J 

3 

»l 

m 

*2» 

S 

« 

wt 

43 

i 

lot 

3i 

4-^1 

8) 

in 

Hit 

4A 

Si 

84 

28 

4.') 

8 

»» 

an 

41 

The  Wyandotte,  Indian  Game,  and  Plymonth  Rock  cross  and  Pit  Game  and 
Plymouth  Rwk  cross  showed  a  plump  breast.  The  Pit  Game  and  PljTnouth  Rock 
cross,  the  Plj-month  Rock  and  coiinmin  cross,  nnd  the  Wyandntto  had  most 
feathers.     The  Indian  Garni'  had  very  few  feathers,  but  was  plump. 
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The  cost  of  feed  per  chicken  to  eight  weeks  was  71  cents.  The  coet  of  feed  per 
chicken  to  twelve  weeks  was  13  cents.  The  cost  for  feed  when  this  experiment 
was  made  was  nnnsnally  high.    No  account  of  green  food  given  was  kept. 

COMMON  DISEASES  JlND  REMEDIES. 

Cleanliness  is  the  chief  preventive  of  disease.  Lime  should  be  used 
freely. 

To  prevent  cholera  in  sammcr  use  10  drops  of  sulphuric  acid  in  1 
gallon  of  water  twice  a  week. 

To  avoid  bowel  complaint  in  chickens  1  to  2  weeks  old  use  scalded 
milk  instead  of  the  drinking  water. 

To  get  rid  of  lice  in  young  chickens  grease  their  heads  with  a  mix- 
ture of  equal  parts  of  kerosene  and  lard.  If  put  on  when  the  chickens 
are  hatched  it  will  keep  off  the  lice. 

For  sore  head,  good  results  were  obtained  by  greasing  the  whole 
head  with  a  mixture  of  chloronaphtholenm  1  part  and  lard  4  parts. 

Painting  the  inside  of  nests  with  crude  carbolic  acid  has  been  found 
an  unfailing  remedy  for  keeping  away  mites  from  sitting  hens. 


MIS(  KLLANE<H  S    INFORMATION, 


Death  of  cattle  supposed  to  be  due  to  Strongylus  micrurus. — 
The  folluwiiij:  i.s  a  report,  upon  j)  "liscasso  of  eattlo  upon  the  fiiriii  of 
Mr.  F.  C.  Mugler,  of  Cnddo,  Iiul.  T. ,  wliieh  was  made  by  I>i'.  L<»ui8- 
A.  Klein,  an  iusportoi-  of  lliis  Buiviiii: 

L:ist  winter  and  spriuff  (19l»"i)  Mr.  Mugler  bought  aljout  700  short  yearlings- 
from  fanners  in  Grayson  and  Collin  conntiea,  Tejc.  Tho  first  purehasi>s  were 
Mhipped  to  Caney  and  Caddo,  Ind.  T..  where  they  wen?  wintfre<l  with  2-year-old 
iiud  3-year-old  steers,  natives  i>f  the  Indian  Territory.  Tlio  la.st  purchaser,  jilxiat 
;fOO  head,  were  shippeil  direet  to  Strinf;to>vii.  Ind.  T.,  and  put  in  a  pasture  at  that 
I«rtiit.  arriving  there  on  March  1(J.  On  March  20  the  cjittlo  which  had  Ken  heUl 
near  Caney  were  also  pnt  in  this  pasture.  There  were  389  head  iu  tliis  hit.  iiliout 
loo  >)eing  yearlings  bought  in  Texas  and  the  others  2-year-old  and  :i-yeiir-old 
Territory  steers. 

Abont  this  time  the  cattle  in  the  pasturi;  neiir  Caddo  liegau  to  die.  These  cattle 
were  moved  to  the  Stringtown  ii.ostnre  on  April  IS.  Up  to  that  time  H  head  had 
died,  8  or  10  more  were  t<jn  weak  to  move  and  have  since  died,  and  4  or  5  were 
left  along  the  road.  The  moniiug  after  they  were  put  in  the  Stringtown  pasture 
2  were  found  dead.  There  were  418  head  in  this  hit,  Hll  of  them  Ijeing  yearlings- 
from  Texas,  and  the  others  2-year-oId  and  ;.i-year-old  Territory  steers.  All  tliof*" 
that  had  died  or  had  showed  symptoms  of  the*  disease  were  Texas  yearlings. 
They  (•imtinued  to  die  at  the  rate  of  2  or  U  a  week.  The  other  cjittle  in  the  pastui'e 
were  not  affected  for  six  or  seven  weeks.  Then  th'.'  yearlinf;s  aintjng  them  began 
to  show  symptoms  of  the  disease,  and  from  that  time  to  the  date  of  my  \nsit  tl:ey 
had  continned  tn  die,  the  rate  of  mortality  varpng  with  the  weather. 

On  July  11,  53  head,  and  on  Angust  1.5.  TO  head, of  2-year-old  and  8-yeai--old 
Territory  steers  were  pnt  in  this  pa-^turc,  making  in  all  1 ,2fll)  heail. 

Tlip  pasture  embraces  6  sections  of  land,  alxint  00  per  cent  of  it  V)ping  i)rairie 
and  the  balance  timlwr.  and  it  iis  well  wat^Ted  by  miming  streams.  The  gra.=s 
was  bumod  off  by  a  timber  tire  last  February,  but  there  was  a  good  growth  of 
grass  when  the  cattle  were  put  into  the  pasture.  The  exces.sive  rains  of  the  sum- 
mer made  thu  grass  grow  luxuriantly,  but  the  young  cjittle  did  not  thrive.  On 
September  20.  00  heiid  of  the  tliiunest  yearlings  were  cut  out  and  fed  cotton  seed 
in  addition  to  the  grass.  The  yonug  cattle  continuing  unthrifty  and  the  deaths 
pt?r»isting,  those  in  the  poorest  condition.  a1)out  400  head,  were  imt  in  the  feed  lots 
<n  November  7,  so  that  they  could  lie  >>etter  cared  for,  and  they  were  put  on  iv 
rat  ion  of  hay  and  cotton-.seed  meal  cake.  The  other  cattle  were  tnmed  lo(»e  on  the 
mountains.  The  young  cattle  continued  to  die,  and  up  to  .January  l.j,  lOO.S.  2.'iO 
hcacl  were  dead.  The  cattle  on  the  motintniiis  have  been  clo.sely  observed,  and  so 
far  as  is  known  no  deathti  have  ocx'urrcd  among  them.  They  are  mostly  2-yi  ar- 
old,  3-ye;ir-old,  and  4-year-old  steere. 

In  all  cases  the  symptoms  exliibited  were  llie  same.  Conghing  and  depression 
are  the  first  indications  of  the  disease.  Tho  affected  animal  lags  behind  tho  herd 
and  walks  as  if  weak  and  languid,  the  ears  hang  listlessly,  the  eyes  arednll.  tliere 
is  a  short,  shallow  cough,  and  a  white  purulent  riasiil  discharge.     The  aprietite  is 
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voracious,  bnt  tlie  animal  grsulnaUy  liet'omt*  I'lnaciated,  JKHSoming  weaker  ana 
■«*eakor  mitil  finally  it  can  not  ria*".  Tlie  cough  increases  in  frequency,  respiratiaa 
in  more  rapid  and  difficult,  the  pulse  is  weak,  8ulK.'utaneonH  ('detnas  appear  in  thd 
dependent  parts,  anemia  develops,  ainl  finally  the  animal  dies  from  exhanstioaJ 
Death  rn'curs  in  frtun  seven  to  eight  days  to  two  or  three  weeks,  depeudiog  on  tbd 
weather.     The  disease  is  nsnally  fatal.  1 

One  of  the  afTectetl  animnlt)  had  l)een  fonnd  dead  just  before  my  arrival  at  tbfl 
ranch  and  I  held  an  autopsy  on  the  farcii&s.  Tlie  orgims  and  tissnes  vrons  al^ 
atu-niic  and  there  was  great  emaciation.  The  lungs  showed  several  large  areas  <rf 
hroncho-pnenuionia.  When  section  was  made  of  these  areas  and  the  timnee 
squeezed,  numerous  white  thread-like  worms  were  pressed  out  of  the  bronc 
tnlies.  These  worms,  which  appear  to  be  the  Slrougi/liis  viicriintii,  are  withoi 
di.mbt  the  cause  of  the  deaths  among  these  cattle.  Circumstances  seeiu  to  indi 
rate  that  the  parasit**  were  introduced  into  the  Stringtown  pasture  tlirongh 
ycarlinjrs  that  had  b<'pn  wintered  near  Ciiddcj.  Tlie  conditions  in  the  Stringto' 
pasture  were  ideal  for  the  propagation  for  the  parasites.  The  first  >>edgTotind 
the  cattle  and  th-  place  where  many  of  tht'm  died  was  on  the  side  of  a  hill,  at  t 
bottom  of  which  was  a  water  hole,  which  was  th^ir  favorite  drinking  place.  Th*' 
summer  and  fall  were  very  wet,  favoring  the  growth  of  the  parasites,  and  daring 
the  winter  there  had  been  many  cold,  damp,  or  rainy  days,  reducing  the  vitalii 
of  the  cattle. 

I  advise<l  Mr.  Mngler's  manager  to  feed  the  young  cattle  as  strong  as  poesi 
and  to  give  tliem  in)n  and  gentian  in  their  .salt,  and  also  to  remove  animalii 
coughed  to  a  sejwirate  lot  aa  soon  as  they  were  discoveretl.     I  further  a<l%-i8e<i  hi 
to  bum  f)ff  the  pastures  next  spring  and  to  keep  any  young  animals  that  hf-  : 
buy  .■wparatf  from  his  pn-scnt  herd  and  on  the  higher  parts  of  the  jHistnre. 

As  I  wa«*  leaving  Stringtown  I  was  infonnod  by  Mr.  P.  I.  Sparks  that  he 
purchase*!  fl'.'j  head  of  stock  cattle  in  Lampasas  and  Mills  counties,  Tex., 
spring  and  put  them  in  a  pasture  north  of  Stringtown.  About  November  1  tJi 
cattle  began  to  die,  showing  the  same  symptoms  as  Mr.  Mngler's  cattle  shnweilil 
and  up  to  .January  15,  1903,  he  had  lost  47  head,  all  yearlings.  He  held  a  poet-' 
mortem  on  the  li».?t  one  that  died  and  fonnd  worms  in  the  lungs.  Mr.  Simrks  alaO'i 
stated  that  a  firm,  who  had  :M0  cattle  on  a  ranch  near  his  place,  which  thoy  had 
bought  last  spring  in  Milk  County,  Tex.,  had  hwt  25  yearlings  with  the  same 
disease. 

So  far  as  I  could  learn  tliiH  disease  lias  not  previously  been  olis'Tv<-d  in 
vicinity  of  Stringtown. 

Demand  for  American  horses  in  France. — Amoriean  hors«»s  are 
iu  detnaud  in  Fniiice.     The  French  army  piirch.'jsos  anniiallj-  a  la 
number  of  tlie.so  nniinnis,  and  on  the  fann.s  they  arc  gradually  di 
placing  c'jittlc  for  draft  ptnpost's.     For  many  years  the  soil  li.'i.s  boc 
cultivated  almost  entirely  with  llu'  aid  of  eows  and  o.\en,  but  for  U»i 
work  the  superiority  of  the  horse  Ls  fully  acknowledged.     The  int 
diietion    into   France  of   American  agricultural  machinery,  snch 
mowers,  ivaiK-rs,  drills,  Dikes,  etc.,  has  also  le<l  to  the  tiseof  lioi-se»  i 
greater  nnmljer  than  ever  before.     The  exodus  of  laborers  from  th' 
farms  to  the  cities  i.s  slill  another  explanation  of  the  in('iea.''e«l  •;  Tl 

for  draft  animals.     This  exodus  is  also  resp<insiblo  for  the  ini 
iihe  of  farm  machinery.     The  scythe  Ls  giving  place  to  the  mower,  Ih' 
old-fa.shioued    methotl   of  sowing  to  the   modern   drill,  aud    Ut 
machines  arc  worked  best  by  horses.     A  leading  agriculturist  »l«i 
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recently  that  "the  demaiid  for  ajjrricultunil  inaohinery  to  replace  hand 
labor  on  the  French  farms  will  be  greater  this  year  than  ever  before." 

The  importation  of  horses  from  .Vr^entiiia  and  Russia  lias  not  Iweu 
entirely  suceessful.  The  mortality  en  route,  the  high  freight  mtes, 
and  the  great  change  in  eliniato  (witli  regard  to  horees  shipiied  from 
South  America)  make  the  selling  prices  in  Franee  almost  prohibit ive. 

Colts  'i  to  i.  years  old  have  been  successfully  imported  from  the 
United  States.  When  .shippe*!  at  this  age  the  animals  are  less  liable 
to  injury  and  less  susceptible  to  climatic  changes.  Care  should  bo 
taken  (o  send  only  sound  specimens.  Upon  arrival  at  French  ports 
tJie  animals  are  carefully  examined  by  veterinarians,  who  exclude  all 
in  any  way  defective.  Closer  attention  should  also  bo  paid  to  iho 
.shipi)ing  of  the  horses,  many  of  which  arrive  in  a  deplorable  condi- 
tion. Arrangements  should  be  made  for  properly  earing  for  the 
animals  after  they  reach  their  destination.  This  could  readily  be 
done,  and  the  expense  incurred  would  more  than  be  maile  up  by  the 
increased  prices  that  would  be  obtained. — ( ]V<iUev  T.  (iriffin.  Com- 
mercial Agent,  Limofjes,  in  Cotisulur  Report,  June  2-i,  I'MS.)  ■ 

Horse  breeding  in  Germany  and  France. — It  is  only  during  the 
bist  few  yeai's  that  s{)ecial  atlention  has  been  given  to  horse  breeding 
in  tiernmny.  Careful  inquiries  into  the  .subject show  that  the  sj'steui 
so  far  followed  does  not  fill  the  requirements  of  the  army  or  of  the 
public  in  general.  While  in  England,  France,  Belgium,  and  Den- 
mark horse  breeding  pays  farmers,  esiieeially  small  ones,  better  tlian 
any  other  branch  of  industry,  this  is  not  true  in  Uormanj',  wIkm-c 
many  complaints  are  iieard  with  regard  to  (rovemraent  rules,  which 
are  said  to  be  adverse  to  a  favorable  development  of  horse  breeding. 
In  consequence,  the  impoi-tation  of  fureign-bred  animals  is  continually 
increasing.  In  lilCX!)  Franco  exported  ;i,(JOU  liorses  more  than  she 
imported,  but  Germany  had  to  import  90,000  more  than  she  exported. 
In  view  of  these  facts,  the  German  foreign  oflice  sent  an  expert  lo 
northern  Franco  to  investigate  French  horse  breeding.  His  printed 
report  .says,  iu  part: 

After  the  Friuico-Qerman  war  (187'>-71),  French  horse  breeding  was  uourly 
ruined,  and  in  1874  tbo  French  Chamber  of  Deputies  had  to  grant  monoy  to  grad- 
ually reestablish  it,  and  the  success  now  attained  proves  the  wisdom  of  that  act.  In 
France.  !8.000,fK)0  francs  ($3,474,000.)  —of  which  the  State  alone  contributes  3,355,570 
franca  (:S4.">4,(J'i)) — are  si)eut  every  year  iu  the  iuiprovemont  of  horso  breeding, 
while  in  Ctermany  tlie  Oovemment  spends  only  a  Uttle  more  tlian  300,000  marks 
($71,400)  and  gives  a  number  of  prizes  for  races. 

Among  thecunses  which  have  contributed  to  the  advancement  of  horse  breedingJ 
in  France  is  the  fact  that  the  whole  maua£;ement  is  under  the  charge  of  a  spe.n 
ciaUy  appointed  Htaff;  in  Germany  it  rests  iu  tbe  hands  of  one  man.     At  the  head 
of  the  French  staff  (under  the  supervision  of  tlie  minister  of  agriculture)  is  the 
direetiir-gcneral,  with  his  seat  in  Paris.    Under  him  are  inspcctors-genend  and 
other  necessary  employees,  who  purchase  and  care  for  the  stallions  for  the  State,  j 

Another  beuoticial  institution  is  the  stud  school  at  Lo  Pin,  wheru  the  training  aift| 
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eiiililiiyf»!8  is  finitihtd.  The  "breaking-in  si-hools"  (w!oles  tie  (Irejssajfe^  ''^^^l 
preat  help  in  the  rearing  of  lialf-ltred  horses.  The  better  chiRW  »  <if  loacluuen^GB 
horse  grcxwns  often  coine  from  these  whools.  Tlje  xkillfnl  way  in  wliicli  the  Pari] 
haclmey  coat'hinen  handle  thinr  horses  and  make  their  way  thnmgb  the  crowUefl 
thoroughfares — dne  less  to  nne  of  the  whip  than  to  attention — should  be  creditM 
to  a  icreat  extent  to  the  Ijeneficial  influences  exercised  by  the  "  ^'oles  de  dressiigt*.^ 

The  fonuiii"^  of  horso-lirei'dirt*"  unions,  si  rational  selection  of  stiidj 
horses,  and  sonio  metliod  of  helping  private  jxTSons  or  aswH-iHtiona  tJ 
keep  the  nefe.ssarv  stinl  animals  is  advised.  Franee  had,  in  It'iOi 
3,()is7  stallions  belonging  l<i  the  State  and  7,4Sn  to  private  personal 
while  in  the  Kingdom  of  I'rti.SHia  only  •2,V2i  stallions  ttelongecl  to  thJ 
State  and  1,500  to  privMtc  parties;  and  it  must  be  renienjberiMl  iliM 
Prnssia  is  doing  more  than  any  other  (Ternian  Slate  to  iinprt>v««  liej 
horse-breeding establi.shnionts. — {Oliver  J.  D.  HtujIiC'S,CoiUtul-CrenenU 
nt  Cohiiftj,  ill  Cijiistiliir  Rfporl,  Ocfohcr,  190-i.)  I 

Importation  of  cattle  into  Cuba. — Tlie  DepartuienI  [of  Statt-]  h«i 
received  fntni  Minister  S<[uiers,  of  Ilabana,  under  <lale  of  OetolK'r  ;ili 
10O2,  translation  of  the  regulations  governing  the  importation  of  ciittM 
into  Cuba.  'I'hese  regulations  relate  to  the  e.xeeutioii  of  the  Ia^v  ni 
September  15,  \W)-2.  reganling  the  collection  of  taritT  duties  on  eattleJ 
horses,  ami  sheep  imported  into  the  island,  and  are  sumuiarized  «■ 
follows:  1 

The  imixirtfttiou  <if  cattle  shall  be  eflfected  throtij^li  the  jHjrts  authorized  for  \\m 
iuiixirt  trade:  the  sanitary  in.spection  provided  for  in  article  121  of  the  rastoraa 
regnlations  shall  continue  to  be  made.  Calve.s  under  2  years,  sepnmtctl  from  tha 
mother,  shall  Ije  considered  yearlings:  importe<l  with  the  mothers,  under  1  yrarJ 
shall  be  coiisidere<l  nnweaned  ftTias).  Cattle  under  2  years,  s'parated  or  n-eatf-fl 
from  their  mothers,  shall  b.'  ciaisiilered  calves.  The  class  of  breeding  bulls  sbiila 
be  proven  by  the  certificate  of  origin,  viseed  by  the  Culmu  consul  or  the  {mt^iJ 
discharging  the  dnties  of  such.  In  order  to  facilitate  the  discharge  of  cattle.  cii»J 
toius  administrators  are  authorized  after  e;ich  cargo  of  cattle  hiLs  Ijeen  exauiiuen 
by  the  veterinary  inspectr-r  to  classify  it  according  to  the  ihs'laratiou  of  xhi 
importer  as  thin  or  fat .  sending  each  class  to  n  separate  i«n.  In  case  of  donbfl 
tliey  shall  l)e  weighed  together,  and  if  the  customs  officer  mid  the  importer  difTia 
as  to  the  result  of  the  avenige  each  lot  shall  be  weighed,  head  liy  li>«ad.  ami  tlia 
animals  dassiflcd  according  to  the  resulting  weight.  Thin  cattle  shall  be  iiiarkeA 
with  an  iron  indicating  the  day.  month,  mid  year  of  importation.  Ticketjj  shalU 
be  delivered  to  the  inii>orters  so  that  they  may  enter  separiitely  the  fat  and  tiiitd 
cattle  irajxirted.  The  date  of  imjujrtation,  as  to  the  thin  one*,  must  be  etitori.*l  iM 
the  cattle  registry  according  to  the  brand  with  which  they  may  havr  lieen  marked 
in  the  custom-honse.  The  dasst's,  conditions,  and  origin  of  the  imported  i-attUl 
shall  also  be  entere<l  in  such  registers.  The  slaughter  of  thin  importt-d  cattle  shitH 
not  l>e  permitte<i  before  the  e.\|)irution  of  three  months.  Before  1)eing  slaugbtTnM 
each  head  of  cattle  shall  b>  inspected,  a  fine  of  $20  l>eing  imposed  should  thfl 
brand  show  that  it  has  not  l:een  imported  three  mouths.  The  slaughtfr  of  frmaM 
cattle  shall  not  \r-  permitted. except  sach  as  are  over  10  years  of  age,  having  hnna 
jironouncwl  useleae  for  breeding  pnriKwos  by  either  a  veterinary  or  a  iiructical 
cattle  raiser,  ^ 

Altered  horses  and  mules  shall  pay  according  t<i  their  height,  that  condition  ami 
their  height  being  made  t^>  appear  in  the  cnstum-house  documenta. 
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The  eiportation  uf  cattle  is  absolutely  forbidden.  The  shippiiijf  of  cattle  for 
the  coDsnmption  of  crews  and  passengers  of  vessels  is  anthorize<l  only  in  projHir- 
tion  to  the  number  of  eama  and  the  duration  of  the  voyage,  according  to  the  itin- 
erary. Cows  or  date-marked  cattle  before  the  expiration  of  three  months  can 
not  be  used.  In  conformity  with  the  provisions  of  the  law  of  SeptHnil>er  \'t.  the 
nomenclatriro  of  the  custftms  tariff  in  force  is  mollified  in  the  following  manner 
as  to  the  animals  includeil  in  group  1  of  class  1 : 

Item  XSX.—Horstn  and  mans. 

(«)  Stallions  for  l)reeding.  upward  of  l.">0  centimeters  (39  inches)  in  height,  ^ 

measnred  by  square  (perpendicularly) , Fr«e. 

(Ii)  Those  not  exceeding  that  mea.sure $3. 00 

(c)  Altcrefl  horses  over  l.'>0  centimeters  (5D  inches)  ITi.  00 

(('/)  Altered  horses  less  than  that  height. - '.'.00 

(<■)  Mares  fit  for  breeding _ ..  3.00 

(/)  Mares  unfit  for  breefling M.OO 

Item  182. —.Vd/.*. 

(<<)  Mules  exceeding  the  established  height IJtO.OO 

(/))  Mules  under  the  established  height o.Ol) 

Item  ifw.— .4ii.sf«. 

(</)  Breeding  asaes, males  over  130  centimeters  (31  inches)  in  height, meas-  ^ 

nre<l  by  square  (perpendicularly) Free. 

(/<)  Other  asses,  male  and  female .^i.  00 

Item  lSl.—Horiit<l  nilth'. 

(a)  Cows,  fit  for  breeding,  and  heifers Free. 

(/>)  Cows  with  the  calf Free. 

(c)  Breeding  bulls  of  the  following  breeda:  Jersey,  Qnemsey,  Devonshire, 

Durham,  Herefords  from  Porto  Rico  and  the  Argentine  Republic; 

provided  th.-it  the  importer  duly  proves  their  origin Free. 

(i?)  Yearling  bulls $1.00 

((•)  Male  cattle  from  Florida,  over  .")00  pounds  each 5.00 

(/)  Male  cattle  from  Honduras,  over  1101)  pounds  each 5.00 

(j/)  Fat  male  cattle  from  Mexico,  exceeding  700  pounds  each 7. 00 

( li )  Fat  cattle  from  Venezuela  and  Colombia,  or  from  countries  other  than 

those  mentioned,  over  800  pi^unds  each M.OO 

(/)  Thiu  cattle — that  is,  such  as  do  not  reach  the  weights  mentioned — ac- 
cording to  their  origin '-'.00 

Item  106.— Sitfp  and  gotitn. 

((()  Sheep,  females Free. 

(b)  He  goats  and  rums,  each    |1.00 

—{Consular  lieporl,  Fehnmrij,  1003.) 

Meat  and  cattle  trade  in  Barcelona. — The  increased  price  of  fotxl- 
stuffs  in  Spain  ha.s  for  some  time  g^iven  rise  to  repeated  complaint. s, 

and  liHS  cojitrihiited  in  no  small  degn>e  tn  1h(>  prevailing  di.scontent 
among  the  laboring  clu.sses  in  the  large  manufacturing  centers. 
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The  proposal  recently  made  in  the  Cortes  to  eilhpr  waive  onttrclyl 
the  import  duty  on  cattle  or  to  reduce  it  considerably  is  not  likely  toi 
be  cfirried,  owing  to  (he  strong  opposition  any  such  measure  wouldJ 
meet  from  the  wealthy  landowners  and  other  inQuential  persons  whose] 
interests  would  thus  bo  sacrificed. 

Eflforls  are  boin,;^  made  to  iuduco  the  Government  to  make  Harculons 
the  port  of  arrival  for  live  cattle ;  and  the  town  authorities,  appro- 
ciating  the  desirability  of  cheapening  the  i)ricc  of  meat,  have  ofTeredl 
to  provide  the  means  of  projierly  inspecting  and  disinfecting  the  oaltk) 
on  arrival.     If  at  the  same  time  it  could  be  arranged  for  rcfri^ratorl 
steamers  to  call  here  on  their  way  to  Marseilles  and  Genoa,  there  secniaj 
to  be  no  reason  why  a  large  business  .should  not  be  done  in  meat  from] 
the  L'nited  States;  or  this  might  be  effected  by  arranging  a  connection] 
with  the  sleaniei-s  at  cither  of  those  ports. 

The  imjmrts  (40,060,064  pounds  in  weight)  into  Barcelona  doringj 
1001  were: 


Oeecription. 

Head. 

Dcocrlption. 

HmmL 

12.688 
14.mi» 
SB,  77! 
849,248 
1«.8» 

Ewes 

IDT.aM 

BT.OBB 

M.aa 

CalTOft 

Pig» 

Sheep  

7m.ta 

Qoota 

Kids  

— 

'i'he  duty  per  head  on  eallle  is  as  follows: 


Daecrtptioii. 

Doty. 

Oxen          .  ....................... ...........................  ................ 

PetrtuM. 

40.00 

SOD 

25.00 

S.40 

S.M 

4.n 

Calves 

S.tf 

Slicep  . -  ........  ........................................    ....     .  . 

Ooots 

.m 

oTakiDi;  the  uurrout  market  value  at  the  peaeta  n-i  13.0  cenla. 

Imports  by  land  from  Portugal  are  entered  duty  free.  The  "octroi,"] 
or  municii)al  la.x.on  meat  is  0.30  peseta  (4.08  cents)  per  kilogram  (2.2] 
pounds). 

The  trade  is  in  the  hands  of  a  few  dealers  called  "  abastecedores,'' 
who  import  the  cnttle  and  attend  to  the  slaughter,  which  i.'s  dotM»  for  j 
their  account  at  the  public  slaughterhouses.     Kach  of  those  abjist<^-«?- j 
dores  supplies  a  certain  number  of  but«hers  with  the  meat  to  be  sold  < 
either  in  the  markets  or  in  private  shops,  obliging  them  to  pay  cneh 
on  delivery. 

Before  the  meat  leaves  the  slaughterhouses  it  is  examined  by  tll0^ 
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sanitary'  inspectors,  and  none  is  supposed  to  pass  that  is  n«^t  pcrfoctly 
fresh  and  fit  for  human  food. 

Prices  vary  considerably,  and  unfortunately  nearly  always  with  an 
upward  tendency.  At  present  beef  is  sold  at  2.25  pesetas  per  kilogram 
(al)oiit  14  cents  per  pound)  and  nuiMon  at  2.50  pesetas  per  kilogram 
(10  cents  per  pound). 

The  retail  shops  are  similarly  equipix-d  to  those  in  other  coun- 
tries. The  moat  is  delivered  to  them  divided  into  four  riuarters  and 
is  taken  round  in  i-overed  vans  specially  coni-tracted  for  the  purijose, 
with  hooks  on  the  sides  on  which  the  meat  is  hung. — {Jidiuii  G.  Lai/, 
Coiisnl-Gerteral  nt  Burcduna,  in  Consular  Heiwrt,  Aiuju^sl,  IftOS.) 

German  meat  inspection.— Ambassador  Andrew  D.  White  rt^ports 
from  liiM-liu,  .luly  1:.' and  14,  1902,  that  accordinj^  to  an  official  proc- 
lamation the  ineat-iu.spectiou  law  will  go  into  force  in  its  entirety  on 
A\m\  1,  ll>n;j,  with  the  e.\cei>tion  of  the  section  which  relates  to  doing 
away  with  the  second  examination  of  meat  once  oflicially  inspected. 
Tlii.s  paragraph  will  not  go  into  elTeot  until  October  1,  1904. 

The  following  report  f)n  the  now  regulations  h.as  been  received  from 
Consul-trcneral  Richard  Guenthcr,  of  Friinkfort: 

As  the  time  is  approacliing  when  the  new  regulations  conceruiiij;  the  impi>rta- 
tion  of  meat  and  it.s  transportation  in  transit  through  Germany  wll  go  into  fore«, 
it  will  be  well  to  nott'  the  following: 

It  is  prohihiteil  to  import  into  Germany  "meat  in  hermetically  sealed  Imxes 
and  gimjlar  vessels,  as  well  as  sansages  and  other  mixtnres  of  ohopiwd  meat;  dog 
meat:  also  prepared  meat  of  horses,  aeipf»B.  mnles.  and  other  solipeds;  meats  which 
have  been  treotetl  with  one  of  the  following  snbstanues  or  with  a  preparation  con- 
taining sneh:  Boracif  acid  audits  salts,  fonnaldehyde, hydroxides, and  carbonates 
of  alkalies,  Milphurous  acid  and  its  salts,  hj-posnlphurous  salts,  fluor-hydrogen 
and  its  salts,  salicylic  acid  and  its  salts,  chloride  salts,  and  coloring  substances  of 
whatever  nature.  The  latter,  however,  may  be  employed  for  coloring  coverings, 
if  not  otherwise  prohibited." 

Fresh  meat  may  lie  impftrted  into  Germany  in  whole  carcasses  only,  which,  if 
of  cattle  (calves  excepted)  or  hogs,  may  \te  in  halves.  Calves  must  not  weigh 
more  than  lori  jiounds.  With  the  carcasses,  the  pleura,  peritoneum,  lungs,  heart, 
kidneys,  and  the  udder  and  lymphatic  glands,  if  of  cows,  must  l)e  naturally  con- 
nected. Carca.sses  divided  into  halves  must  he  packed  together  and  must !»  so 
marked  and  jmnil)ert  il  tlint  it  bnconirs  at  once  apparent  that  the  lialves  lielong 
together. 

With  cattle  (calves  excepted),  tlic  head  or  the  lower  jaw  and  the  mas- 
ticating muscles  must  be  connected  with  the  carca&ses  in  the  natural 
state;  with  hogs,  the  liead  with  the  tongue  and  the  head  of  the  wind- 
pipe— the  !)rain  and  the  eyes  may  Ik-  missing.  With  cattle,  the  head 
may  be  separated  from  the  carcass  provided  the  head  and  the  carcass 
are  so  marked  or  niimbered  that  it  is  at  once  apparent  that  they 
belong  together. 

With  carcas.ses  of  horses,  asses,  mules,  and  other  solipeds,  tlie  head, 
the  upper  part  of  the  windpipe,  and  the  windpipe,  as  well  as  the 
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wliolo  Hkin,  must  be  connected  iu  at  least  one  place  in  its  natural 
state  in  addition  to  the  pleura,  peritoneum,  lungs,  heart,  and  kidneys. 

Pickled  and  salted  meats,  with  tlie  exception  of  ham,  bacon,  and 
intestines,  may  be  imported  only  if  the  weight  of  the  separate  pieces 
is  not  less  than  8.8  pounds.  Smoked  meat  which  lias  been  subjected 
to  a  ijickling  process  is  to  be  treated  as  pickled  meat.  Meat  which 
has  been  lawfullj'  inspected  in  Gernmuy  (which  fact  must  be  estab- 
lished) and  has  been  exported,  is  not  subject  to  an  official  examination 
if  reimported. 

Tlie  immediate  transportation  iu  transit  under  a  customs  escort  or 
in  bond  (if  by  mail,  without  these  restrictions)  is  not  to  be  considered 
as  importation  under  the  law;  such  meat  in  transit  is  not  subject  to 
the  provisions  of  the  law,  but  it  must  not  remain  longer  in  Gtermany 
than  is  necessary.  If  meats  are  stored  in  a  customs  warehouse,  tliey 
are  not  to  be  considei'ed  as  for  "  immediate  transportation." — (Consu- 
lar Jiejxtrt,  October,  UMi.) 

Fees  for  inspecting  meat  in  Germany. — Tlie  Department  [of  State] 
has  received  from  Ambassador  Andrew  D.  White,  of  Berlin,  under 
dat«  of  July  IU,  10(i2,  copies  of  the  official  proclamation  with  regard 
to  tlio  fees  to  lie  charged  for  the  inspection  of  meat  imported  into 
Germany  from  abroad.  A  translation  f)f  the  principal  paragraphs 
follows : 

(1 )  Tlit'se  ff es  eml)r;ict' f>i)ociiilly  compoiisation  for  the  removal  and  transport  uf 
samples,  for  notifications,  registeriiig  in  the  inspection  books,  drawing  np  of 
certificates,  and  the  travelinK  ou  the  part  of  experts  that  may  be  necessary. 

Ci)  The  fees,  apart  from  the  fixed  fees  for  sjH'cial  in»i)ection  in  paragraphs  4  to 
G,  amount  to: 


I)i.'MTil)tifni.  Fees. 

A.  Fiu-fri'Kh  iiiiiit.  '  Hark  a.    (•  „t'. 

(I )  Horn.'*!  <*iittlf  ir.xrhisivc  of  chIvch' per  liead, .     U.50  Tiii. ."> 

it)  Calf do To  i:.- 

(:i)  Uog  or  Willi  iKwr  ..  do 75  17.  s 

(()  Slii-ep  or  (?oat do 80  14.!! 

(51  Hoix- or  oth'r  ^M)liJK-d  (donkey,  as.s,  imiliM do :).0O  71.4 

/'.  Ftir  (Ifi'xit'-d  m^tif  ii''illt  i-xfrittif)n  <>/  /ul>. 

(Ot  Inte.'^tiuos per  kilogmiu  •  i.2  iKniudw > . .       .01     •  .n 

(7i  Bacon do '      Ati  .47 

(Si  Other  dre.>«ed  m.'jit   do UBS  .« 

F<»r  any  coM'^iijnnient  of  itite^tine'i.  at  leayt    ..    -.- 4I>  ». ."» 

( )ther  drc>wd  meat,  nt  least  .W  II  !' 


In  di.'isiniilar  ciinsiKnnients  or  when,  in  case  of  appeals  from  a  t^*st,  the  inslx^■- 
tion  has  to  be  carrii-d  ont  for  llii'  entire  consiKnnient.  the  fees  nnder  B.  C  to  S.  are 
to  be  doubled. 

C!)  The  preparation  of  meat  for  inspection  (takinK  out  intestines,  detaching  fal 
from  tlio  inside,  cutting;  lio.jcs  in  halves,  hanfpnK  up  or  layinj;  out  of  jwrts  of  meat 
in  insj'ertion  rooms  i,  if  it  does  not  t.ike  pla<'e  thron-^h  the  authorize<l  authorities. 
will  Ik-  .subject  to  an  additional  charyie  of  '.Jit  yicv  cent  on  the  fees  already  provided. 
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Description. 


Fees. 


iMurhi. 

(1)  For  the  entire  bOK  or  wild  bear - LOO 

(2)  For  n  single  piwe  of  meat,  except  )>aoun  (liiuas,  pieces  uf  mlt  meat,  nod  the 

like) I       .80 

(3)  Fur  hauon perpiece..        .85 


Cnil: 
S3. 8 


U.ll 


Special  fees  are  not  to  be  levied  for  the  assistants. 

(.■;)  Without  i)rejn<lice  to  tho  jirovisioiis  of  paragriiph  0.  the  fee  for  the  chriiiii-al 
insix;ction  of  dressed  meats,  except  fat,  is  2  pfennigs  (0.4T0cent;;  for  the  chem- 
ical inspection  of  prep.ired  fats,  inclnsive  of  previons  examination,  1  pfennig 
(0.23M  cent)  per  kilogram  (2.2  ponnds) .  The  smallest  fee  for  the  chemical  inspec- 
tion of  meat  is  I  mark  ( 23.8  cents)  and  for  fat  40  pfennigs  (fl..")  cents)  for  every  pack- 
age of  the  consignmi-nt.  With  clissimilar  consignments,  or  when  in  case  of  apiK>aI 
an  inspection  of  the  entire  cousignnumt  in  nece.ssary,  the  fees  are  to  lie  doubled. 

(0)  For  the  chemical  in.sixx'tion  of  dressed  meat,  to  detect  the  presence  of  horso 
meat,  when  this  is  proven  by  the  insjiection  a  fee  of  V>  jifennigs  (H.57  cents)  is 
assessed  for  (?very  kilogram  (2.2  pimnds)  of  the  consignment.  For  the  insiwctioii 
of  hums,  in  ronsignments  of  less  than  10  pieces,  of  Ijacon  and  of  intestines,  or  of 
fresli  meat,  hi  case  of  the  presence  of  materials  named  in  section  ."i.  No.  3  of  erjMjrt 
cla.sKification  D,  a  fee  of  5  jifennigs  (1.10  cents)  is  assessed  under  like  stipulations 
for  every  kilogram  (2.2  pounds)  of  the  consignment.  The  minimum  fee  for 
inflection  to  deteit  the  presence  fif  horse  meat  shall  be  l."i  marks  ($3.57)  and  for 
the  pre.sence  of  forbidden  materials,  2.r(0  marks  (.59..5  cents)  per  consignment. 

(7)  The  net  weight  is  the  basis  for  computing  inspection  fees.  If  it  is  necessary 
to  ascertain  this  weight,  it  is  to  be  computed  according  to  the  prescribed  cnst^ms 
regulations. 

(8)  In  case  the  consignment  is  volnntarily  withdrawn  on  the  ground  of  apiieals, 
the  fees  fixed  in  paragraph  3  under  B,  6  to  8,  and  tho.se  in  ])aragraph  4  are  to  be 
levie<l  only  on  tliat  jmrt  of  the  consigimient  hi  wluch  the  inspection  has  already 
been  made. 

In  like  manner,  the  fees  fixed  in  paragraph  ."<  are  to  be  divided  in  half,  if  at  the 
time  of  withdrawal  not  more  than  the  half  of  the  meat  has  undergone  chemical 
insijection. 

— Consuhir  liejjort,  Orhber,  1902. 

Meat  inspection  expenses  in  Germany. — Th(>  FrankCoi-t  Zeitung 
of  August  5  contains  an  analy.sis  of  the  uietliods  iiroscribed  for  assess- 
ing oflicial  fees  for  tlio  in.spootiori  of  lanl  and  meats  nnder  the  now 
law  of  June  3,  IfW.H},  vvhicli,  as  has  been  lierelufore  cxirljiiiUMl,  will 
enter  into  full  efTeet  from  the  l.st  of  OetolaT  this  year. 

The  article  doal.s  especially  with  the  adilitioiial  expenses  lliaL  will 
be  added  to  the  cost  pf  meat*i,  both  native  and  imported,  under  the 
new  s3'stoni,  and  the  following  deductions  are  substantially  translated 
from  it  as  of  presumable  interest  in  the  United  States,  In  resiiect  to 
lard  the  Zeitung  says: 

In  a  shijiment  of  J  ,000  tubs  of  lard,  each  coutaining  12.5  kilogi-ams  (27.r(o  pounds) 
net,  27  tubs  will  have  to  be  opene<l,  and  from  the  wliole  nnmlwr  samjilea  of  2.")0 
grams  (about  half  a  jionnd)  will  be  taken.  Six  of  these  samples  will  then  bo  sub- 
mitted to  examination  to  prove  whether  they  are  pure  lard  and  contain,  vwi  aA.\;!^.- 
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U-riitioii  or  iUiHseptic  i>rost>rvative.     Aftor  this  inspection  eat-h  jiiu-Vasr<^  In  thai 

«>ntirp  Hhipmpnt  will  be  Rtainpe<l  with  two  senls.     The  cost  of  each  aiialynn  will  bttj 

10  marks  ($2.88).  and  for  samplin:?  and  stamping  each  pm^kage  1  pfennig  (0.! 

cent),  -which  will  amonnt  in  all  to  7o  marks  ($17.83). 

In  respect  to  small  pork  shoulders,  which  weigh  on  an  average  3  kilograms  (M 

pomids)— that  is.  H)(»  iriei-vs  weighing  300  kilograms  (flUI  ponndsj— the  100  pie 

would  pay  for  in-^jiectiou  foes  as  follows: 

Mnrks. 

(a)  For  the  general  inspection 7. 50=$t. 78 

(b)  Examination  for  prohibited  preserving  man'rials.,       6.00=  1.43 

(c)  E.\-umiiuitiou  for  tricliiuiB 50.00=11.80 


Total (i3..W  =  15.11 

or  21   marks  ($.">)  per  imj  kilograms  (220  pounds).     To  thij*  must  be  added 
duty,  17  marks  ($4.04),  so  that  a  grade  of  meats  the  price  of  wbith  lia.i  beoa^ 
daring  the  pa-st  five  years  about  'i.j  mai'ks  ($18)  per  dozen  pieces  wiU  tukv«  to  p^ 
in  duty  and  inspection  fees  ."W  marks  ($0.ol). 

The  same  is  true  of  the  fnll-groiivn  baoou  '■  bellies,"  which  are  impnrtetl  in 
pieces  of  4  to  .">  kilograms  (8.8  to  It  pounds)  weight,  and  in  the  meaning  of  tiia 
meat-insi)ection  law  would  be  classed  as  pickled  meat.  As  such  it  will  be  snbje 
to  the  same  charges  as  the  ab<jvc-citeil  slionlders,  and  will  cost  in  f«es  for  10 
pieces  weighing  net  4.">0  kilograms  (992  yiounds): 


(a)  For  general  inspection 

(b)  For  c:hf>mical  examination  . 
(r)  For  inspection  for  trichin."v 


Murks. 
11. 2.5=*?.  87 
fl.on=  3.14 
.-|i).  (H>=1I.0(( 


Tot»L  70.25=l(l.«l 

or  l.j.riO  marks  ($;i.«f<)  jkt  InO  kilograms  (220  pounds).    To  this  amount  rarut  I 
added  the  duty,  20  marks  (^.70)— in  all,  3.'i..'iO  marks  (5'"'.44)  p<>r  100  kilog 
(220  iiimmla)  for  duty  and  importation  charges. 

Tlie  net  clTiM't  of  tin?  new  sj'.stoni,  as  illii-stralxMl  by  lhos(^  cxanipT 
will  Ik}  to  rt^strict  the  suiiply  of  jnesit  iiud  more  or  U'sn  n<lvan<-X?  ilsl 
price  in  the  luarket.s  of  Ctermauy. — {Frank  H.  Ma.^on,  Consul-General 
at-  Berlin,  in  Contfulnr  Report  for  October,  1V02.) 

The  price  of  pork  in  Germany, — Duriog  the  past  few  luoiiths  tliol 
orgjinizod  Imtcliens  of  (riM'inaiiy  liave  been  elaiiioririR  for  the  abolUjon] 
of  the  prohibitive  tariff  i>n  pork.  This  meat  is  an  important  nrliclol 
of  footl  among  the  jioorer  cla.s.ses  of  the  Empire,  and  its  steady  rise  inj 
price  lias  resulted  in  ^rn.-at  hardship  to  them.  Prices  are  higher  now] 
than  they  have  been  for  twenly-fiAc  yeai-s,  and  if  the  j)rese»t  searc-ityi 
of  pork  continues  there  will  undoubtedly  bo  a  further  advance. 

The  following  table  shows  the  wholesjile  price  per  100  kilo^j^rauia 
(220  pound8)  of  the  liest  quality  of  live  hogs  during  1901  and  1902: 


city. 


BerUn 

Brcalna 


not 

ins. 

tia.2i 

$14.61    ' 

IS.  as 

ia.63 

».« 

u.m 

lan 

--; 

city. 


Hambnrg  . 
Coloirne  ... 
Fmnkfort . 
Stuttifarl. . 


UML 


fix.  (8 
It  M 
l&II 


In  thp  retail  trade  the  increase  is  also  very  pronounced. 
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aty. 

im. 

Wt. 

Ci»f. 

1961. 

1MI2. 

Berlin 

.81 

|n.8l 

.31 

Leipzig 

}n.2ll 
.38 
.30 

$a.8l 

StQttgiart 

Munich 

.:« 

Chemnitz        -.—      ......  .. 

81 

lu  Chemiiitx,  where  rU'pression  among  the  indu.striitl  bnuiche.s  has 
been  very  prwnonnct^tl,  thw  rt^tail  prioe  of  x>ork  has  increased  25  per 
cent. — {J.  F.  ilovntjhnn,  Covstil  <if  Chemnitz,  in  Consular  Report, 
July,  iri02.) 

I 

Meat  imports  into  England. — Tlie  English  people  niv  the  greatest 
eonsunuM's  of  bacon  in  the  world.  The  vast  majority  of  the  people  eat 
bacon  for  brt'JikfH.st  at  leitst  six  muriiings  out  of  every  seven  through- 
out the  year,  so  it  can  easily  be  undon5too<l  that  the  total  cousumpticju 
is  enormous.  As  the  British  people  are  ceasing  to  gr<iw  wheat,  so  they 
are  stopping  raising  hogs  and  cattle,  and  have  to  depend  more  and  more 
upon  outside  sources  for  supplies.  In  1901  the  value  i)r  the  bacon 
imported  was  i$ri7,0.5ti,8S0,  an  increast?  of  i{i23,611,650  in  live  j-cam. 
The  L'nitcd  .states'  share  was  $46,279,255,  an  increa.so  of  18,810,540  in 
a  year,  and  of  $28,. 'J lU, 080  as  compared  with  1H!)7.  Canada  has  been 
making  a  big  bid  for  this  trade.  In  IWl  she  sent  over  bacon  to  tlio 
value  of  4s4,(J07,545.  Now,  while  this  is  a  gain  of  I3,i5«>,130  as  eom- 
jwred  with  1807,  it  is  an  actual  decrease,  amounting  t«  *7()0,(iSO,  as 
comptired  with  IWO.  The  exeellence  of  Canadi.in  bacon  can  not  bo 
disputed.  The  hogs  are  fed  on  peas  mostly,  and  the  bacon  is  well  cui-cd, 
but  it  is  dearer  than  bacon  from  the  United  States,  and  the  Anmrican 
product  has  within  recent  ^ears  gradually  improved  in  (-uring  and 
appearance.  The  English  people  like  mild-cure<l  bacon,  and  it  must 
be  cut  in  a  certain  way,  and  American  packers  have  now  become  mas- 
ters in  the  art  of  meeting  the  wishes  of  their  cu.stomei's  over  Jiere. 

The  figures  *4:3,5J4, l!i5  represent  the  value  of  the  total  importation 
of  fresli  Ixjef  last  year.  The  value  of  the  contributions  of  the  Unit^'d 
States  was  $33, 807,0:55.  Although  Argentina  can  not  send  live  cattle 
to  this  country,  by  roason  of  the  i^rohibition  on  account  of  Iho  foot- 
and-mouth  disease,  yet  she  is  steadily  climbing  up  in  supplying  chilled 
beef  to  this  market.  In  1897  the  value  of  the  importations  from  Argen- 
tina was  <mly  «(i4O,80O,  while  in  1001  the  value  was  $0,001,230.  Can- 
ada's proportion  was  insignilicant. 

The  total  value  of  the  importation  of  hams  in  1001  was  $22,041,040. 
Of  this  the  share  of  the  United  States  was  «521,040,080,  being  an 
increase  of  i»2,335,510  over  1000.  Canada's  shipments  showc<l  an 
actual  decrea.se  compared  with  10U<1,  amounting  to  $713,705.  Curi- 
ously, Holland  supplies  more  fresh  pork  than  does  any  other  country, 
the  United  .States  l)eing  a  gooil  second. — {James  Boyle,  Cotisul  at  Liv- 
erpool, ill  Consular  Report,  February,  1003.) 
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Price  of  beef  and  scarcity  of  cattle  in  Belgium. — An  article  con- 
cerning the  price  of  beef  and  the  scarcity  of  cattle  in  Bel^uin 
recently  appeared  in  the  newspaper  Le  National,  of  Brussels.  As  it 
may  be  of  interest  to  our  exporter  of  beef  and  cattle,  I  quot« 
therefrom : 

•  According  to  information  received  from  a  high  official  of  the  agricnltnral 
department,  the  probable  increase  in  the  price  of  l>ecf  is  caiised  by  the  poor  crop 
of  Indian  com  in  the  United  States,  advance  in  price  of  American  cattle,  exten- 
sive purchase  of  cattle  by  England  in  Holland — in  short,  by  a  series  of  csiuieH.  the 
effects  of  which  are  felt  in  all  conntries.  In  Germany  the  retail  price  of  beef  has 
increase<l  10  jwr  cent. 

The  deiiartment  of  agrricultnre  says  it  is  a  mistake  to  lielieve  tliat  if  the  fronti<T 
were  free  to  Dutch  cattle  the  sitnation  wonld  \)e  improved.  The  sanitary  inspec- 
tion is  not  an  obstacle,  and  nothing  prevents  the  introduction  of  fat  cattle.  If 
cattle  are  dear  on  our  market  it  is  simply  lK>cau.se  they  are  also  dear  in  Holland, 
where  they  are  much  in  demand  by  English  consumers.  In  view  of  the  increaH<? 
in  price,  a  reduction  of  quarantine  is  asked  for  Dutch  thin  cattle,  as  it  is  claimed 
that  quarantine  is  no  longer  justified  as  a  sanitary  measure,  since  no  epidemic  of 
aphthous  .stomatitis  now  exists  in  Holland.  Those  who  advance  such  an  argu- 
ment forget  that  tulierculosis  is  always  prevalent  there,  and  <iuarantine  was 
established  for  both  diseases.  Last  year,  more  than  1,(500  animals  which  arrived 
at  the  frontier  were  sent  back  to  Holland  on  account  of  tuberculosis.  The  entry 
into  Belgium  of  French  cattle  will  not  Ije  authorized,  as  French  cattle  suffer 
from  numerous  diseases. 

— {Oeorye  Tf.  Roosevelt,  Consul  af  JinisscJs,  in  Consular  Rt-porK 
Ihremher,  19ii.2.) 

Meat  and  dairy  products  in  New  Zealand. — I  <;ivi!  below  a  slatr- 
jncnf  of  the  (|uanlilies  and  value  of  meats,  bulfor,  and  clieese  exi>or(ed 
from  New  Zealand  from  March  :n,  1001,  fo  Mardi  :il,  190l>: 

I)i'H<"rii)ti<>ii. 

Mi-ats: 

rroz-:i 

Pr.'^civu.l  

Buttor 

("hcos.-     

Tlicso  exports  went  almost  wholly  to  (ireat  Hritaiu.  'l"he  inerea.*iO 
in  tlie  export  of  liuttcr  is  vt-ry  marked,  being  _'>  per  cent  in  quantity 
an<l  'M  per  cent  in  value. 

Tlic  dairy  industry  in  New  Zealand  is  advancing  rapidly,  and  the 
government  is  doing  all  it  can  to  promote  the  trade.  P2xperieuced 
government  graders  are  constantly  employed  al  the  i)rincipal  jwrts 
examining  tli<'  exports  of  these  products  and  issuing  certificates  of 
♦piality.  Il  is  a  rare  tiling  in  any  part  of  New  Zealand  to  be  served 
with  poor  but(<'r.     The  same  is  true  of  l)eef  and  mutton. 

Thi-rc  are   no  <lrouglits  in  New  Z<'aland,  and   it    is  a  fine  grazing 


Vuimtity. 

Vr 

l<IO. 

(   Ills. 

l.xTl,?:*! 

li.SK.-ts.-. 

iiiii.Nj«.»a 

r.ixa 

Iffl.SV) 

117(1.  IWI 

r.M9.  t«t 

SM.ffil 

4.TS4.KJI 

K(i.4TB 

!.•<!>.  iwc; 

•.••-•4..W 
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CDimtry.  Cattle  svrt>  never  hKUsi'd  here,  as  the  climate  is  mild  i;iiiiuf;li 
for  Iheiii  to  be  left  in  tlie  open  all  the  year  around.  • 

«  41  *  *  *  «  4:1 

I'liere  are  steamers  running'  rej,fiilarly  (<>  New  Zealand  and  Australia 
fruni  New  York,  and  many  of  tlieui  are  built  to  earry  meat  and  dairy 
l*i'o(liicL'<;  but  they  are  all  English  steamers,  and  011  the  return  voy- 
age go  lo  Eiiglatid,  wliere  everytliiiifi  destined  for  x\uieriea  has  to  bo 
Iransshipped,  which  adds  very  mueh  to  tliu  cost  of  delivery. 

As  shown  by  the  figures  given,  the  average  cost  per  pound  of  ihe 
products  inentioneil  is:  Frozen  meat  (ineluding  lamli,  mutlon,  and 
beef),  L'id.  (5  cents);  butter,  OAd.  {Hi  eeuts);  eheese, -tid.  {'M  ei-tils). 
These  figures  i-epresent  the  f.  o.  b.  New  Zealand  eost. 

The  (luantities  of  the  different   kinds  of  frozen  meat  exported  are: 

Mutton: 

Whole  fureasaes      imiiil  ler      I .  .IS."!,  238 

Joiuta..  do 6:1.017 

Lainb carcaaseg..  l.ii.'il,  143 

Beef  -cwts.  (of  112  pounds).         313.281 

Rabbits,  frozen  in  the  skin  nnmljer..  fi, .'501.097 

Hares,  froKeii  in  the  skin do 12. 2ftO 

1  am  iniluced  to  send  this  report,  as  I  notice  that  a  trial  shipment 
of  New  Zealand  mutton  has  recently  been  made  (0  New  York  which 
was  sjiokeu  of  very  liighly  by  tlie  experts  who  examined  it. — (L.  A. 
Biicheldei;  \'ii:e-Coitsul  al  Atickhtml,  in  Consular  Report,  Ma;/  ./o', 
19()ii. )  I 

Slaughtering  of  cattle  for  jerked  beef  in  River  Plate  districts, 

1899  to  1902. — Ifon.  Albert  \V.  Swalm,  U.  S.  consul  at  Montevideo, 
I'rugiuiy,  transmits,  tlirougli  the  Department  of  State,  the  following 
informal  ion  eoneeruing  the  slaughter  of  cattle  for  jerked  beef,  or 
tasajo,  for  the  years  1S!>0  to  U»0-',  inclusive: 

The  statistics  have  been  given  out  showing  the  slanghterof  cattle  for  tasajn,  or 
jfrke<l  1>eef,  in  the  Kiver  Plate  districts,  which  iudude  Ijoth  Uruguay  and 
Argentina.     The  hgnres  are  given  for  the  iKvst  timr  years,  as  follows: 

NumbtT. 

tSiW                                              ,; 1,122,000  J 

liHW                                                      1.300,100  ■ 

lUOl                                                                                                           I.2fl7.«00  I 

1002 1,001),  300  " 

For  the  season  of  1901-3  there  were  killed  in  Montevideo  385,400  cattle,  and 
outside  42S.OOO,  or  a  total  fur  Uruguay  of  Sl.'J.lOO  head.  The  average  pricj  per 
head  was,  roundly,  $is.  Uruguay  gold.  During  the  same  time  the  Argentina  kill 
for  the  same  i>nrpo.sn  was  -lOO.OOO  liejid.  The  betttr  grade  of  Argentine  cattle  are 
killed  and  refrigerated  for  export  to  Europe,  then;  being  several  very  successful 
establishments  in  Argentina.  In  Uruguay  there  is  not  one  refrigerating  slangh- 
terhonse  for  export,  hence  the  Uruguayan  cattle  are  used  for  tasajo,  or  jerketi 
beef.  A  company  has  l)eeu  formed  in  Montevideo  to  handle  some  200,000  head  of 
cattle  in  the  miKlern  way,  the  cjnarti^rs  U>  find  export  at  the  port  of  Sauce  uear 
which  the  i>Iaut  is  to  bo  established.     It  has  the  promise  of  success  in  every  way. 
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Exports  of  animal  products  from  the  Transvaal. — A  recent  con-] 

Milar  report  gives  the  following  exports  of  animal  proiliicts  from   the 
TniUHvaul  for  the  year  1002: 


Artlcliv 


HidM .,, nnmlwr. 

Htibuir p-jQuda. 

SbmiisUiu - — number. 

Wool .- ~... ..^,. ponodt. 


Qnantilr. 


5,  am 

U.l«0 
101.09 


VlUlMI. 


Sausages  in  Spain. — Among  the  oldest  and  most  prominent  inilos- 
tries  in  this  district  of  Spain  is  the  manufacture  of  Kiiusages. 
Although  the  preparatiou  of  hams  and  sausages  is  also  carrietl  on  to 
some  extent  iti  the  provinces  of  Asturias,  Huelva,  and  Estreniadura, 
I  will  eonliiie  myself  t«  a  few  remarks  on  this  Inwle  in  the  province  < 
of  Catalonia. 

The  chief  center  of  the  industry  is  the  old  town  of  Vich,  situated 
on  an  elevate*!  plain  on  the  fnouthern  slopes  of  the  Pyrenees.  Tlie 
climate  and  character  of  the  surrounding  territory  are  particularly 
well  adapted  to  the  i"earing  of  pigs,  while  the  large  steam-power  fac- 
tories to  l)e  found  there  an<  a  proof  of  tlie  thriving  Tiatur«  of  (ho 
trade.  According  to  statistics  the  number  of  pigs  slaughtertKl  in 
Catalonia  during  1900  was  114,629.  In  preparing  the  meat  for  the 
sausages  it  is  first  minced,  usu:illy  l)y  machinery,  though  in  the  farm 
liDUses  it  is  si  ill  done  l)y  hand,  the  peasants  claiming  that  when  cut 
in  this  way  the  meat  retains  more  of  its  moistui-e  and  flavor.  After 
the  pork  is  minced  and  the  desired  quantity  of  hacou  has  been  added 
the  necessary  pr4>portion  of  pepper  and  .salt  is  tlirown  in — generally 
1  per  cent  of  salt.  The  whole  is  then  well  mi.xed  and  pressed  into  a 
eomi)act  ma.ss,  which  is  incased  in  intestines  which  have  been  pre- 
viou.sly  wjuslied  clean,  all  fatty  matter  having  been  removed  and  a 
small  quantity  of  salt  introduced.  This  operation  requii-es  some  car©  \ 
in  order  to  insure  a  vacuum  in  the  cjvses. 

The  genuine  Vieh  sausages,  which  are  farae<l  throughout  Si>anish- 
speaking  countries,  are  prepared  exclusively  from  lean  pork  and  a 
small  <i«antily  of  bacon  without  admixture  of  any  other  kind  of  meat. 
As  the  sansnges  are  nmde  they  are  placed  on  tables  and  wrapped  io 
clean  cloths  in  order  to  extract  any  excess  of  moisture.  After  a  few 
hours  they  are  hung  in  the  drying  room,  <'are  being  taken  that  i-ach 
.sausage  hangs  separately  to  get  the  benefit  of  the  circulation  of  air. 
Every  precaution  is  taken  to  keep  out  the  hot,  damj),  southeast  wind 
known  as  the  siroeen,  (ho  effects  of  which  are  most  prejudicial  to  th© 
drying  i)rocess. 

The  sausages  made  in  the  vicinity  of  Vieh  are  supposed   lo  acquire 
a  siM'cial  flavor  whidi  distinguishes  them  from  those  ma<le  in  other 
parts.     This  peculiarity  is  not  duo  to  any  special  preparation,  but  is< 
nppiirctit\y  gained  during  tlie  process  of  drying,  as  sausages  prei)are<l 
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in  (tl.lier  dislriels  and  brought  U>  llu-  plain  of  Vich  to  be  dried  acquire 
tlio  same  distinjiui.sliinf?  nroina. 

Tlio  estimated  annual  output  of  the  Vich  factories  is  valued  at 
nearly  $1,000,000. — {Julius  O.  Tjay,  Consid-Oeneral  of  Barcelona,  in 
Consular  Bejjorf,  May,  1902.) 

Jerked  beef  exports  to  Cuba. — The  oxiwrts  of  jerked  1>eef  from 
the  River  Phito  establishments  to  Cuba  have  Ik'pu  oflieially  repor1e<l 

as  follows: 

Metric  toua." 

1901-190-: 8,974.5 

1000-1!K)1 0,804.6 

1899-1900 , 0,322.8 

Tims  for  this  season  there  have  been  sent  to  Culm  an<l  Porto  Rico 
the  goodly  <iuantity  of  19,777,18:2  jwunds  of  meat  product,  making 
the  voyage  of  over  7,000  miles  chiefly  by  sailing  vessels. 

For  the  same  periixl  the  slaughter  of  cattle  for  jerketi  Itcef  is  olli- 
cially  reported  as  follows: 

Numbor 

Montevideo  salnderoe  I* , a4«,31(l 

Kiver  saladeros. ,-,,,,.. 337,500 


Umgnayan  slaughter. 685,810 


Bnenos  Ayres  saladeroa 169,900 

Argentine  River  siiladeros 201 ,  400 


Argentine  slaughter  . 
Total 


371,300 
1,057,116 


The  slaughter  for  meat  extracts,  which  are  all  exported  to  Europe, 
has  been  2.38,GOO  head  of  choice  cattle.  This  makes  a  total  of  1,305,710 
for  the  season,  and  exceeds  that  of  any  year  since  1898.  These  c«ttle 
are  largely  of  the  mixed-blood  chiss,  and  the  average  cost  per  head, 
for  ;i  to  5  year  old,  has  not  exceeded  $22  in  United  States  gold. — 
{Albert  W.  Sicahn,  Cuiisiil  ut  Munlcvideo,  in  Consular  Report,  October, 
1902.) 

Frozen   meats  and   statistics  of  live  stock  in    Uruguay lion. 

Albcii,  W.  Swalin,  United  States  consul  at  Montevideo,  hus  informed 
this  Department  that  "  the  Congress  of  Uruguay  has  pledgo<i  the  adoj)- 
tion  of  measures  for  aiding  the  establishment  of  the  frozen-meat 
industry;  in  fact,  lias  passed  a  bill  to  its  last  stage,  and  by  1903  the 
frozen  meats,  beef,  and  mutton  of  that  Republic  will  be  found  in  com- 
l»etition  with  the  American  muata  of  the  same  class  in  Plnglish  and 
European  market.s. 

"It  is  conservatively  estimated  that  half  a  million  head  of  c^ittlo 
ami  two  and  a  half  million  of  sheep  can  be  easily  supplied  for  this 
market  annually.     The  census  of  Uruguay  for  1900  reports  the  uum- 


»  Of  2,204.6  ponnda. 


^A  soladero  is  a  salting  station. 
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ber  of  cattle  of  all  ag«s  at  20,134,890  and  sheep  at  18,008,717,  with  a 
wool  clip  for  that  year  of  33,000,000  kilos  (72,600,000  pounds).  These 
facts  may  be  of  interest  to  American  producers,  with  whom  these  sur- 
plus products  will  most  assuredly  come  into  competition." 

Meat,  butter,  and  eggs  in  Russia. — Tlie  i-econt  visit  t«  England  of 
a  committee  of  Russian  agriculturists  and  dealers  in  live  stock  to  pro- 
mote the  trade  in  fresh  meats  and  dairy  i)roducc  has  increased  the 
interest  in  these  industries. 

It  is  proposed  to  establish  abattoirs  at  liaUic  ports,  with  a  line  of 
refrigerator  steamers  Avhich  will  reach  the  United  Kingdom  in  fifty 
hours.     These  steamers  will  also  carry  butter  and  eggs; 

During  the  past  eleven  months  Russia's  export  of  meals  (on  tlie 
hoof,  salted,  and  fresh)  was,  including  Finland: 


Di'wriptioii.  Quantity.  Value. 


Pitoth.  iV««(/«.  Kubleg. 

Frwhmoat  u'!twpth..g)  «,««  1,5!<8,9!M  288,0)1) 

Salted,  «moke<l-drk<l  meat  i e-X.-cpt  hog i »,(«)'  3S5. 00«  80, (MO 

SwinoH  fli-sh l,a«,«)ll 

Cattle  r<:owBM!idoxi-ni  5,IIIW  ,  laO,,500  ;  3»),(M» 

Boantihi^.'Hnnil  piBHi W.IKW  2.UM,4m  2.5iM,0n(l 

Shwp  and  lambs rH.OiK)  I,!IS«.1(«»  <42.0i|ll 


I 


lU.KO 

Si.'m 
mi.TJ, 

IJtI.MI) 

l.:«ir..ol(i 
ie4.irti 


It  is  estimated  thai  at  an  averajje  jiricH.-  of  *">  jx-r. pood  (.■>(>  pounds) 
an  iiiuneiise  business  oan  I)el)uilf  up  in  England.  The  export  of  Rus- 
sian eggs  has  increased  in  value  from  ;>,0(K),OiWi  rul)les  (>>1,.54.i,(mm))  in 
1875  to  :iO,00(),(MXJ  rubles  («l."),4">n,()()(i)  in  lOOl,  and  the  Hritish  branch 
of  the  trad*!  is  capable  of  niucli  greater  development.  The  line  of 
refrig'-rator  st<'ain«TS  would  enable  Russia  to  compete  with  Denmark's 
large  export  »(  buller  l<>  Huglaiid.  The  Russian  authorities  are  well 
awari"  of  the  necessity  <»f  improving  the  (luality  of  these  conimiKlities, 
in  onlcr  to  give  tlieni  a  strongei-  position  in  liritish  markets,  an<l,  to 
tliis  end,  are  devising  <oin[)r('hensive  schemes  for  the  better  bretnling 
of  cattle  and  for  tin-  production  of  (irst-elass  dairy  and  other  rural 
articl<'sof  foo<l. — (  II'.  J'.  HoJloirinj,  ( 'niif>i(l-(n m ml  nl  SI.  P<  It  rshiinj, 
in  Ciiiisiilor  Utpnil,  M<iij,  /!">-.'.) 

Russia's  export  ol  poultry. — A  .special  eomniitlee  has  been  ap- 
pointed by  the  agricultural  departnu^nt  to  promote  the  exportation 
of  beef,  eggs,  fowls,  butler,  etc.,  from  Russia  to  the  Knglish  markets. 
Tin'  president  of  the  coinniittee  has  visited  England  and  investigated 
the  markets  there  an<l  has  found  an  excellent  opening  for  Russian 
l)ro<luc!s. 

l''rom  llie  data  given,  Knglaml  imported  last  year  eggs  to  the  value 
of  «i*r),s;ju,O0(i,  ofwliich  Iheimport  from  Ru.ssia  amounted  toAo,07.5,0(H.i. 
In  i-egard  to  poultry,  Englan<l  appears  to  be  one  of  the  largest  con- 
sumers in  Europe.     In  I!M»1  it  imported  poultry  and  game  to  the  value 
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of  $4,600,475,  the  greater  part  of  vfhicli  came  from  France,  and  tlipn 
from  Russia,  Belgium,  Holland,  and  Denmark. 

In  1901  the  exports  of  Russia  in  this  line  amounted  to  46,C2i,0(tO 
rubles,  or  t!2.3,311,000,  elas.sified  as  follows: 


Deflf-ription. 


Value. 


I     Rublea.         Ihtllinv. 

Eks8 :«i.3iK,(inn  |    i7.fl8B.(i(iir 

White  and  yolk  of  eg^s i  1.839.000  ;  9m,X<(* 

Down  nml  feathers '  150,000  '  m.OflO. 

Dreswd  i)oultry 2,r>13,000  ,  l.-S<».r*l\ 

LiveKeeso .S.iSaO.OllO  ;  ».7WI,aii»' 

All  other  live  poultry '    1.168,000  '  .^XI.OIK* 

I        _        _ 

— {SatiiKf-I  Siiu'lh,  Consul  (it  Moscoir,  in  Conmilor  Heporf,  Ociohet-y 
1!J02.) 

Numbers  of  live  stock  in  United  Kingdom. — The  sixteenth 
annual  report  of  this  bureau,  that  for  1890,  gives  a  table  showing 
the  nnmber.s  of  live  stock  in  the  United  Kingdom  for  the  years  1891  to 
1 890,  inclusive.  The  table  herewith,  which  is  compiled  from  the  reports- 
of  the  board  of  agriculture  of  Great  Britain,  gives  the  numlxM-s  of  the 
different  species  of  farm  animals  in  the  several  countries  of  the  United 
Kingdom  for  the  years  1900,  1901,  and  1002: 

Kmnherg  of  Ux-e  stock  in  the  United  Kingdom,  lOoo.  luoi,  and  lOOJ. 


Country  and  year. 

England: 

1900 

1901 

1903 

Wales: 

1900 

1901 

1902 

Scotland: 

1900 

1901 

1908 

Ireland: 

mn 

19t)l 

1902 

Isle  of  Han  and  Channel  Islands: 

1900 

1901 

me 

Totals: 

1900 

1901 

1902 


Horses. 
l,l.')2,asi 

Cattle. 

4,848,688 

Sheep. 
15,844,713 

Hogs. 

2,021,422- 

1,161,914 

4.791,536 

15,548,057 

1.842,133- 

i,is>,3rii 

4.011,987 

1.-..  034, 479 

1,956, 15tt 

15.3,284 

758,386 

3,4.32,316 

228, oor 

154.624 

748.078 

3.427,734 

212,871 

154.114 

721.874 

.3, 402. 698 

215,283 

194.  .'KM 

1.198,086 

7,814.997 

i;fi,4]a 

194.898 

1.228,281 

7,401,409 

124,821 

1S5.314 

1,122.165 

7, 368,  .529 

128,126' 

491. 1.% 

4.G0e.SiO 

4,386,876 

1.368,821 

491,430 

4,67:1,323 

4,378,7.T0 

l,219,i;).> 

509,284 

4,782,204 

4,215,740 

l,!B7.5«e^ 

9,116 

41,188 

75,624 

13, 28? 

8,840 

40,607 

73,939 

12,08? 

8.890 

38,796 

74,915 

12,005 

2,000,415 

11,4.'>6,008 

31,054,726 

.3,363.716- 

2,011,701 

ll,4n,824 

30,828,888 

3.411.123- 

2,022,963 

11,376,969 

30,066,631 

3,038,704 

14324—0.3 31 
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Loss  of  live  stock  in  Australia. — The  Agricultural  Jounuil  of  Cape 

Town,  South  Africa,  of  the  date  of  August,  1902,  Bays:  "Australia 
has  lost  by  drought  since  1892  upward  of  20,000,000  head  of  stock,  of 
which  15,000,000  has  been  lost  since  1899.  The  present  season  is  the 
worst  over  known  in  the  Island  Continent." 

Live  stock  statistics  of  France. — The  number  of  live  stock  in 
France  for  the  year  1901  was  as  follows:  Horses,  2,926,382,  or  23,319 
more  than  in  1900;  mules,  200,310,  or  4,692  fewer  than  in  1900; 
asses,  354,642,  a  decrease  from  1900  of  1,597;  cattle,  14,673,810,  an 
increase  of  152,978;  sheep,  10,673,840,  a  decrease  of  509,879;  hogs, 
6,758,198,  an  increase  of  17,793;  goats,  1,529,280,  adtcreaseof  28,645. 
The  London  Live  Stock  .lournal  says:  "Cattle  in  France  in  the  last 
ten  years  have  increased  by  over  a  million,  while  sheep  have  declined 
in  number  by  more  than  7,000,000." 

Exports  of  animals  and  animal  products  from  Argentina — The 
exports  of  animals  and  animal  products  from  Argentina  for  the  years 
of  1901  and  1902  are  shown  in  the  following  statement: 


Article.  I       19111.  IWe. 


Cattle number-.!  UMflB  lU.SB 

Sheep do.... I  S),746  .  lli,.%i| 

Frozen  Ix-tif metric- ton». .  W.  497  i  Ttl.dl" 

Frozen  mutton do....  (H.OIS  '  m.m 

Jerked  Ix-ef do....|  24.21)6  '  i;.:iM 

Butter IKiundi..  S,3a2,:6ll  »,(i7.VH<i 

Of  tlic  cattle  exported,  I'ruguay  took  47,S84  head  and  Hrazil  took 
2><,9l':!. 

The  {growth  of  llie  exports  of  frozen  beef  from  Argentina  may  W 
.seen  from  tlio  following  statement: 

IHHT '  4  S41   '  i>,.'«».:i«' 

!»!« ."i.KiiT  IS,<,«4.:«v' 

IMKI !>.l)Ti>  Sll.dl.i  ."iC! 

liKXI ■  24.5111)  ."H. 211. 114 

llKIl '  4:l,4l>i   I  11!>.N!t!.»": 

WS .'  Td.oiK  '  l.%4.ni;i.i<; 


With  the  exception  of  421,07'.i  i)uuiuls  shipi)ed  to  France  in  ls<)7and 
l.'i4,4Sl  pound.s  shipped  to  the  same  country  in  1898,  these  exports  of 
frozen  Ix-ef  all  went  to  the  United  Kingdom. 

Wool  production  in  Australasia.— Consiil-(4eneral  J.  I*.  IJray,  of 

IVlelbonrne,  under  date  of  December  19,  1902,  reports  that  owing  to 
the  drought  pres-ailing  in  Australia  there  is  a  large  decrease  in   this 
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ecAKon's  supply  of  wool — estimated  at  over  200,000  bales.  At  i-eceut 
sales  prices  of  both  Merino  and  ei-(>!«sl>red  \roolM  advanewl  from  20  to 
30  per  cent.  The  total  AustralH.siau  wool  clip  of  llie  pa.st  two  sea.soii.s 
was  as  follows: 


Stele. 

1900-1901. 

isoi-itie. 

Viclorin  -             

Bob*. 

i2P,ain 

708.000 

isr.ooo 

110,008 

M,aoo 
aa,oiio 

BaltM. 

IKT.OiJd 

New  S(>aUi  Wiil(t« 

7ii:(,  0(1(1 

14H,0(I(I 

Sontli  Australia       , 

Kn.lXIl 

Srt.ono 

as  on 

Total 

1.00,000 
300.000 

i.m.ooo 

wo,  000 

Totfil  f^rr  ATiKtmlikiMii 

1,  MS,  000 

1,"(K>,00() 

The  estimated  clip  for  1002-03  m  placed  at  1 ,300,000  bales— a  deeroase 
of  200,(100  bale.H.  This  deei-ease,  add.s  Mr.  Bray,  has  not  materially 
affected  the  exports  to  the  ITnited  Stales  from  Victoria,  a.s  the  niiml*er 
of  bales  mvoiced  at  the  consiilale-geiieral  is  well  up  to  that  of  last 
season— viz,  20,000  bales— and  should  reach  2o,(KX)  or  20,000  bales. — 
{Consular  Beporl,  April,  1903.) 

Australian  wool  for  the  United  States. — Cousul-Gcneral  liray,  of 
MelbmiriK',  uiulrr  dat«  t^)f  February  15,  1!I02,  reports  that  the  total 
bhiptiient.s  of  wool  from  Melbourne  lo  the  United  States  during  tlio 
season  1901-02  amounted  to  28,258  bales  [of  yOO  pounds]  against 
26,!>42  in  the  previous  season,  or  an  increase  of  1,310  l>ales.  The  con- 
sul at  .Sydney  reports  shipwenLs  to  the  nniouut  of  7,a:}5  bales  from 
that  port,  making  a  total  of  35,79:1  Ixiles  shipped  from  Australia  l« 
the  United  States.— {(,'o;i.s«/((r  Report,  May,  1002:) 

Wool  trade  in  Australia. — Au.'»tralia  has  long  been  noted  fur  iIk? 
exeelleut  class  of  its  sheep.  Formerly  tijc  best  wool  was  produced  iu 
Siwin,  the  mild  and  eciuable  climate  favoring  it.  Xew  South  Wales 
was  fii-st  stocked  from  Spanish  thwks,  and  it  is  said  that  in  this 
climate  the  wool  has  gradually  grown  softer,  more  elastic,  and  longer 
than  that  proluccd  in  Spain,  and  so  has  gained  a  high  reputation. 

In  1891  there  were  lU, 831, 410  sheep  in  New  South  Wales,  the  great- 
est number  ou  record,  and  it  is  considered  that  the  country  at  that 
time  was  overstocked.  The  total  amount  of  wool  saiid  to  have  been 
produced  in  this  State  in  1891  was  375,000,007  pounds.  In  1894  there 
were  4,000,000  fewer  sheep,  but  4,000,000  pounds  more  wool.  There  has 
Iwen  an  almost  eonst.tnt  d<»crease  in  tlie  inimbcr  of  sheep  down  to  the 
present  time.  Owing  to  the  drought,  lh(!  itast  year  has  l»ecn  the  most 
disastrous  of  all. 
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The  lotiil  production  of  wool  iu  New  South  Wales  for  1900  is  stated 
at  2:37,t559,7L>7  pounds,  which  is  less  by  137,940,940  pounds  than  in 
1891. 

The  export  of  wool  from  the  Commonwealth  in  1900  was  409,394,600 
ix)unds;  from  New  Zealand,  156,174,000  pounds — total  from  Austral- 
asia, 505,508,000  pounds.  The  estimated  value  of  the  clip  was  abont 
8S8,50(),0()(». 

The  sales  at  Sydnc^y  (387,.358  bales  [300  2)Ounds  each])  were  disposed 
of  as  sliown  Iwlow : 

B»IC8. 

To  continent  of  Elurope 21 1, 701 

To  England 93, 910 

To  America 7, 978 

To  Japan _ 3, 8.31 

Tol(X»l  sconrers _ 71,438 

The  average  price  realized  was  £9  lis.  (♦40.47)  i)er  bale. — {Orlando 
H.  Bahn;  Comnl  <tt  Sydney,  October  25,  1902.) 

Imports  of  Angora  goatskins. — Since  July  1,  1902,  the  Treasury 
Department  has  been  recording  separately  the  imports  of  Angora 
goatskins,  and  Hon.  O.  P.  Austin,  chief  of  the  Bureau  of  Statistics, 
furnishers  the  following  statement  for  the  last  six  months  of  the  year 
1902: 

Imjwrtit  of  goatskins. 

PonoJ.  PoundH.       Value. 

July  t.  Scpt.-mlKtr '         T«,8T2  $l.-<,nj6 

OctolM.']- to  Deooni>x-r I         »7,2!»  ',         15. «» 

Total I        176,131  ,         aTiM 


This  indicates  an  ininual  importation  (*f  352,1'02  pounds,  valuetl  at 
!J!50,8SS.  Angora  skins  with  mohair  attached  an?  admittetl  free  of 
duty. 

Imports  of  mohair  at  Bradford,  1897  to  1902. — As  the  production 
of  mohair  increase's  year  by  year  tlie  Bradford  (England)  trade 
e.xpects  to  be  deliveied  from  those  violent  fluctuations  in  prices  which 
were  characteristic  of  mohair  when  it  was  less  in  pr<xluction.  The 
following  table  gives  in  pounds  tlie  imports  of  mohair  at  Bradford  for 
tlic  veais  1S97  to  Iltui  and  eleven  and  one-half  months  of  1902: 


Im/iorts  iif  iii<ih<iii\  IS!)"  to  I'.i 


Mohiiir. 

V''nr.  V'i'iir. 

Tiirk<'y.      CaiM>.     | 


IW17 .W.IKIO        *•.,«!)      IWII. 


Mohair. 


Turkey. '    Caiie. 

__.  !    .       .      . 

«,«37  '        1.-1  ,■<*! 


ItW .V).iaH        3I),C«    I  lilOl '      50.519  ai.SSi 

!>•.'•» Td.WN        ai,121    ;  11«B 69,961  '        81  i«»> 

I  I  I 
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Tho  i»riws  riiliiif<  at  Hrudfonl  for  each  luoiilh  of  the  year  IDOi',  for 
both  Turkey  and  Cape  hair,  are  sliowii  in  the  following  table: 


Month  in  lue. 


.TRntuiry  .. 
Fi-bnuiry . 

Man'h 

Ai)ril 

M»y 

Jnne 


d. 

14-lS 

14-151 

t4-lJM 

15-I6i 

U-M) 

16-ir 


Cape 
flrnts. 


d. 

tll-Kt 

111-13 

Ill-lifl 

11H«< 


Month  in  11102. 


July , 

Augnst 

Spptomber 
October  ... 
NoTombcr 
D«!omber. 


Tarkpy 
arci*a|fe. 


15-inil 

14-101 
14-1« 
14-15  I 
14-15 
14-lS 


CUIK' 

flrttti. 


rf. 
11»-1S| 

lu-m 

12-121 

iii-iaj 

12-lIt 


Should  sheep  eat  salt? — ExptMiiuoui!^  have  recently  been  nmdi-  in 
France  for  thi>  purpose  of  ascertaining  the  nutritive  value  of  salt  for 
sheep.  Three  groups  of  sheep  were  otherwise  fed  witli  the  same  ftjod, 
but  the  first  lot  received  no  salt,  each  of  the  second  lot  half  an  ounce 
of  salt  daily,  and  each  of  the  third  lot  three-quarters  of  an  ounce  daily 
(the  ouiico  being  reckonctl  at  about  284  gi-ams).  'I'li<>  result  was  that 
(Ik-  sheep  of  the  second  gioup  each  gained  in  weight  H  ]>ounds  more 
Minn  those  which  received  no  salt  antl  about  1\  pimuds  more  than 
those  which  received  over  half  an  ounce.  Moreover,  the  sheep  which 
received  salt  produced  IJ  pounds  mor(>  wool,  and  of  a  ln-ttcr  (piality. 
thau  those  which  received  no  salt .  The  report  does  not  .statt^  how  long 
the  experimenta  were  contiuued. 

Cattle  food  from  sugar  cane  in  the  West  Indies. — Ex]M'iimeiit8 
have  been  iiuule  by  (ieorgc  Hughes,  a  director  of  one  of  the  largest 
estates  in  the  British  West  Indies,  which  will  result  in  the  formation 
of  a  i)rofi'.able  industry  in  the  niiiiiufactiire  of  a  new  cattle  foo<l,  to 
wliich  the  name  "  mnla,scuit"  has  been  applied.  It  is.n  ctmiposition  of 
molasses  and  eush-cusli  of  bagasse,  the  finest  pai-t  of  the  (ibei-  of  sugar 
cane.  Fifty  per  cent  of  cushcusli  is  digestible  and  nutritious.  The 
proportions  of  the  composition  are  80  to  85  iht  cent  of  molasses  and  15 
to  20  per  cent  of  ciisli-<-ush.  Tlii.s  composition  is  air-drie<l  and  may 
be  made  bj-  utilizing  tlie  gases  from  the  factory  furnace.  AVhen  read}' 
for  the  market,  it  presents  the  appearance  of  very  finely  ground  oil 
cake.  There  is  another  iireparatifin  in  use  known  as  "  m<diissiii(< 
meal,"  made  from  beet-sugar  niolas.ses  and  a  vegetable  mailer,  which 
sells  at  about  $32  per  ton  and  has  a  very  good  demand.  Mol!i.scuit 
can  be  sold  at  about  20  per  cent  less  and  can  be  shipped  in  luigs.  As 
a  Ity-product  of  sugar  it  might  l)e  of  considerable  value  to  planters 
who  would  thus  have  two  ways  of  disposing  of  molasses — in  making 
rum  and  niolas<'uit.  The  matter  has  been  bnnight  b('fon>  the  Iward 
of  figrii-ultuif  with  a  view  of  getting  the  pi-epanilioii  ollicially  recng- 
iiized  80  that  uniforuiitj'  may  be  obtained.  I  have  imiiiired  of  sugar 
planters  if  they  could  afford  to  u.se  bagasse  fi>r  this  purpose  in  prefcr- 
euce  to  utilizing  it  for  fuel,  and  was  told  thai  only  a  very  small  por- 
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tioii,  ami  that  the  finest  part  of  the  fiber,  of  bagasse  was  requlrttl  iia 
the  preparation,  ami  that  it  would  not  int^'rfere  to  any  extent  >vitd 
tlie  use  of  bagasse  as  fuel.  'Vlwy  also  aeknowle«l<re  its  value  ns  a  fuo^ 
for  cattle  and  as  a  new  industry  for  the  coh^uies. — {George  SanirtU 
Consul  fit  Anfi<Jtin,  in  Consular  Report,  AHijii,st,  1!)03.)  ■ 

Milk  powder  in  Sweden.  —  .Mlhoush  I  have  already  made  sevemO 
short  reports  on  thi.s  subjoet,  iu  view  of  the  numerous  inquiries  fod 
additional  information  by  interested  jn-rsons  in  the  Unite<i  Stittes,  fl 
fi-el  justified  in  a-^jain  referrin.:^  t«>  it.  I 

Dr.  Ekenberg  explained  that  ohiefiy  skimmed  milk  would  bo  utiliz«'dJ 
as  powder  made  from  pure  milk  does  not  keep  so  well.  The  inaximiin 
eosf  of  produeti«)n  {for  eoal,  oil,  and  liiTmr),  lie  said,  is  1  ore  imv  litca 
(about  1  eent  per  gallitti)  of  skimitifd  itiilk  ex.sieeate<l.  I 

As  to  it*  chemieal  roiii[K>sitiou  and  the  profit  eonsidered  possible  t^ 
Le  derived  from  the  manufacture  of  milk  powder  in  Sweden,  I  i|Uot4| 
tlic  followiny;article.  which  yestenlayappeaiT'd  in  a  (iolli<Mibarj;  papera 

By  improvement  of  the  milk  lieparatora,  the  skLmm«il  milk  ia  now  nearly  entireln 
free  frniu  fat,  ami  in  the.rt-fore  lesa  tiseful  for  many  piirjwisos.  During  the  yeall 
IJMK)  the  total  qnantity  of  unskimuieil  milk  received  and  wei«h«><l  in  liy  the  cre9uu4 
eries  ill  this  ctmntry  nmonnt**'!  to  T(i9,00T.973  kilajn-snis  (l,fiOC,CTT.7J{T  pcinnd«|J 
from  which  was  i>rfKlnce<l  0(5,11-1,018  kilot,'rams  (5T,.'i70.li(5;j  pfjunds)  of  butter  audi 
7.i;)-1.4.5o  k-Uotrrania  (10,3n(),(M)0  pounds)  of  cheese.  Bi'sides  this  the  ('reatn(.'rie«l 
sold  7i.673.no:l  kilograms  ( IM.'JII.OOiJ  iiouiuls)  of  nniikiiiimed  milk.  The  ((aantityj 
of  skimmed  milk  corresponding  to  the  butter  prinlnced  is  ajmut  00<i.(X)0,aoo  kil<>^ 
grams  ( I  ^$22,700,000  pounds) .  If  this  were  transformed  into  milk  jiowdor  aeoord-'l 
ing  to  Dr.  Ekenbergs  method,  8tl,()00,0O0  kdograms  (1S2.27«,0()0  p<>nnd»)  of  milkl 
powder  wonld  l)e  produced.     Tlie  comjKwition  of  the  milk  powdt-r  is,  ;i  1 

to  a  statement  which  Cominerciul  Chemist  John  Lundin  made  in  a  Iccti}  J 

the  Swedish  Technological  Stadents'  Clnh,  on  the  average,  as  follows:  J 

Albnniinou!«  matter 80         ^^H 

Sugar  of  milk 10        ^^H 

Fat.... 1  1 

Milk  salts 7.5  I 

Moistnro 6,5  I 

If  we.  from  it  nutritive  jwint  of  view,  pay  attention  only  to  the  albnminntial 
matter,  we  find  that  1  kilogram  (2.2040  pounds)  of  milk  jiowder  eqttals  1..H  kil(>-1 
grams  (2.48  ponntl.*)  of  iKineles.-)  meat  from  neat  cattle,  which  n.snally  contains, 
on  the  average,  20  jjer  rent  of  albumiuoim  matter  and  70  to  75  per  cent  of  vrai<>r.  _ 
The  white  of  an  egg  contains  itljont  12.6  jwr  cent  of  albumen  and  W.?  per  €rtl»l  oil 
water;  therefore  the  untrimental  value  of  the  milk  jxiwder  is  nearly  thr«<e  tiuMMl 
ns  great  as  the  white  of  an  egg.  Owing  to  the  large  ijuantity  of  angar  in  the  milk  1 
jKiwder.  and  the  milk  salts  which  are  phy.siologically  im|>ortant  in  tho  fnmiatiiinl 
of  the  bloo<l.  the  real  value  is  comparatively  still  higher.  At  a  price  of  2  to  8  orvl 
pt-T  liter  t'i  to  ."5  cents  per  gallon)  for  the  skimmed  milk,  it  has  been  stalwl  that! 
the  milk  powder  i-an  with  go<vl  profit  be  sold  for  70  ore  per  kilogram  (S.'iS  cents! 
jier  pound),  aud  this  price  is  likely  to  lie  piUd,  be<'ause  the  price  of  skimmed  milkl 
in  France,  England,  Belgium,  and  parts  of  Germany  is  alwve  7  ore  per  kilognua  J 
(1.0  cents  iier  2.2040  ponnik).  and  1  kilogram  of  milk  jiowder  dissolveil  in  wut«ra 
will  yield  10  kilograms  of  luiUc  of  the  same  comiwsition  as  the  skinuueil  milk.        I 
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The  whole  yearly  output  of  gkimmcil  milk  from  our  creamoriiis,  corrcspondinjf 
to  0(),0<W>,000  kilograms  of  niUk  powder,  -wonlii.  utilizeVl  in  this  form,  ri-prpnunt  » 
value  of  40.iKM).0<JO  kroner  (§10.720.000) .  or  more  than  the  valne  of  our  whole 
yearly  export  of  batter,  which  in  IWtO  was  36.060,2S0  kroner  ($0,»03,341). 

Among  general  uses  for  the  tnilk  jiowder  have  been  mentioned:  For  bread 
(instead  of  nsinffinilk);  for  making  imddings.  sauces,  etc. ;  for  mixinfc  i"  choco- 
late, preserves,  cakes,  biscnits.  confe<Ttionery,  etc.  It  would  also  be  an  import,int 
article  of  provision  for  the  army  and  niivy,  for  prisoDs.  poorbonses.  hospitals,  and 
other  public  institntions. 

I  Rtn  not  iu  a  position  myself  to  make  an  estimate  of  the  valuo  of 
Mr'  invonlion,  nor  run  I  vourh  for  the  corrcclnoss  of  the  alK)ve  ealcn- 
liitions  JV.S  to  the  conunorcial  value  of  the  milk  powder. — {Robert  S.  S. 
BtijIi,  ('1111911I  tii  (rothinburff,  in  Consular, Re}K>rt,  August,  J9fj>i.) 

Persian  lamb,  Gray  Grimmer,  and  Astrakhan. — I'Hie  Persian  lamli, 
as  its  name  indicates,  is  the  joiing:  of  the  Persian  sheep,  wliieh  i.s  said 
to  be  the  most  ancient  breed  known.  The  eA)lor  of  this  sheep  is 
liliiik,  brown,  or  white,  and  the  wool  is  very  coarse  and  dense.  Tlie 
lamb  lias  a  very  soft  skin,  and  its  wool  is  beautifully  curled.  The 
prevailing  color  of  the  lamb  skins  is  black,  but  a  few  are  mottled  witli 
while.  All,  however,  are  dyed  black  l»efore  going  into  market  fur 
final  consuiiiplinii. 

This  skin  is  usually  known  by  the  name  Persian  lamb  or  Astra- 
khan. Although  it  is  not  the  real  Astrakhan,  as  we  shall  prasenlly 
see,  there  are  no  essential  differences  between  the  Persian  lamb  skin 
anil  the  Astrakhan  which  would  interest  the  consumer.  The  Persian 
hutib  skin  or  "fur"  is  one  of  the  few  that  are  worn  by  both  men  and 
women.  It  goes  into  the  nianufactui'O  of  eaiis,  muffs,  coat  facings,  and 
sucli  like  articles.  The  value  of  the  raw  skin  varica  all  the  way  from 
$1.75  to  ^3.75.  In  some  years,  when  fashions  demand  Ihem,  as  many 
as  700, TOO  are  taken.  The  Persian  lamb  skin,  unlike  many  other 
lamb  skins,  will  take  a  brilliant  dye. 

In  this  connection  mention  may  well  be  made  incidentally  that  the 
Afghan  lamb  is  similar  iu  many  resix'cta  to  the  Persian  lamb,  except 
that  the  wool  is  coarser  and  the  curl  larger,  while  the  price  ranges 
about  20  per  cent  lower. 

There  is  a  prevalent  itlea  that  iu  order  to  obtain  the  best  I'ersian 
lamb  skin  or  Astrakhan  it  is  necessary  to  kill  the  mother  before  the 
lamb  is  bom.  Henry  Poland,  author  of  Fur-Hearing  Animals  in 
Nature  and  Commerce,  says  this  idea  probably  arose  from  the  fact 
that  tlie  skins  of  Iambs  whose  motheis  died  before  the  lambs  were  born 
are  saved  and  are  of  great  value,  looking,  when  dyed,  like  watered 
silk.     This  lamb  is  called  a  "slink." 

The  Crimmer,  or  Crimean  Iamb,  derives  its  name  from  the  Crinu'an 
Peninsula.  Some  of  these  skins  are  black,  but  the  great  majority  are 
gray.  This  gray  color  varies  greatly,  even  to  almost  white.  The 
curl  also  varies  greatly,  sometimes  being  large  and  bold  and  again 
small.     The  annual  supply  dej)ends  uptni  the  deman<ls  of  faslilow. 
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The  averago  is  about  70,000.  The  value  ranges  from  about  85  cents 
to  ftl.85.  Usually  these  skins  are  for  children's  wear,  but  in  England 
they  find  use  in  ladies'  eapes  and  caps,  cavalry  saddlecloths,  etc. 

It  is  stated  above  that  the  Astrakhan  is  often  called  Persian,  and 
the  black  Crimmer  is  usually  called  Astrakhan,  or  Persian  lamb. 

The  Astrakhan  "fur"  derives  its  name  from  tlie  province  of  Astra- 
khan, in  southwestern  Kussia,  where  somewhere  near  600,000  skins  are 
produced  annually.  Let  us  quote  here  from  The  Industries  of  Rus- 
sia, an  official  Russian  document,  as  translated  by  John  Martin 
Crawford : 

Amoug  the  breeds  of  sheep  whicli  furnish  fine  lamb  skins,  called  smoushka, 
the  first  place  belongs  to  the  Karakoul  breed  of  the  Turkistan.  The  skins  of  the 
newborn  lambs  of  tho  Karakoul  tyi)e  have  a  black,  glossy  wool,  prettily  cnrled. 
and  which  is  very  durable.  These  qualities  render  the  Karakoul  skius  very 
dear.  They  serve  for  adorning  winter  dresses,  and  are  the  fur  known  as  Russian 
Astrakhan.  A  good  skin  costs  from  10  to  15  rubles.  The  Karakoul  sheep  u  of 
average  size,  with  small  horns,  drooping  ears,  a  tail  fat  at  the  root,  and  with  grray 
or  black  wool.  During  late  years  the  ministry  of  imiwrial  domains  and  some 
farming  societies  have  this  breed  of  sheep  brought  from  Turki.stan  for  improving 
other  breeds,  and  especially  those  of  the  Reshetilov  tj-pe,  which  also  give  good 
lamb  skins. 

The  prices  of  thes*;  .skins  range  l)etweon  16  and  iS  cents,  and  in  their 
raAV  state  go  almost  wholly  to  the  great  Ru.ssian  market  of  Nishni- 
Xovgorod,  where  tliey  are  dressed  and  dyed  black  in  such  brilliancy 
as  to  be  uncqualcd  in  Europe.  The  finished  skins  are  used  princi- 
pally in  Canji<la  and  the  United  States. 

This  lamb  is  very  small,  and  its  slciu  is  usually  brown,  although  it 
is  .sometimes  while  or  black.  Only  the  very  young  lamb  skins  are 
valuable  as  "furs."  The  larger  ones  are  used,  liowever,  as  coat 
linings. 

An  iinitalion  of  the  Astrakhan  is  ma<l('  I'njm  moliair,  the  fleece  <<f 
the  Angora  goat,  which  is  so  i)erf('<'t  in  deception  as  to  defy  detection 
except  by  th<!  skillful  eye.  I(  is  as  durable  as  Astrakhan,  and  ilic 
dy<',  whicli  is  perfectly  fast,  giv<-s  it  all  the  brilliancy  of  the  real 
article.— <;.  f.  t. 

The  musk  ox. — The  nuisk  o.\  which  was  referred  to  in  the  Eight- 
eenth Annual  Report  of  this  Bureau  as  being  the  onlj'  one  in  tlu; 
I'nited  States  died  in  the  zoological  gardens  of  New  York  City  on 
August  17.  It  was  announced  that  its  death  was  due  to  pneumonia. 
This  musk  ox  was  presented  to  these  gardens  by  lion.  AV.  C.  Whit- 
nev,  former  Secretarv  of  the  Xavv. 
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Alabama    . . 
Arizona 

Arkansas  . . 
Calikiirxia  . 

Colorado  .. 


COX>-KCTICUT. 


Delaware. 


Florida  ... 


Georgia 

Idauo 

Illikois 


iNniASA 

IXDtAJf  Territory 
Iowa 


Kansas. 


Kentucky 


-Dr.  W.  H.  Sanders.  Montgomery,  State  health  (ifftcer. 
Dr.  C  A.  Gary,  Anbnni.  xirofewtor  of  veterinary  fciem-e. 
. H.  Hiirri.s()ii.  Phctnix.   secretary  live  Btofk  sanitary  fom- 

luisiiion. 
Dr.  J.  C.  Norton.  Phwiiix.  veterinarian. 
.Dr.  R.    B.   Dinwiddie.   Fayetteville,   veterinarian   to  State 

exiK'riiiieut  (ttation.  ' 

.Dr.  W.  P.  MatthuWH.  Sacramento,  secretary  State  lioard  of 

health. 
Dr.  Charles  H.  Blemer,  Sacramento.  State  veterinarian. 
.B.  H.  Du  Bois,  Denver,  jjresident  State  veterinary  sanitary 

hoard. 
Dr.  J.  N.  Hall.  State  capitol.  Denver,  seeretary  State  \>oard  o£ 

health. 
Dr.  A.  B.  McCapes,  Denver,  State  veterinary  .sorgeou. 

E.  MfCrillis,  capitol  l)nil(liiig,  Denver,  secretary  State  board 
of  .stock  inspection  commissioners. 

.Dr.  C.  A.  Lindsley,  New  Haven,  secretary  State  iKjard  of 

health. 
Heman    O.   Averill.    capitol,    Hartford,    commissioner    for 

domestic  .■inimal.s. 
.Dr.  Alexander  Lowber,   secretary  State  board  of    health, 

Wilmington. 
Dr.  H.  P.  Eves,  instructor  in  veterinary  science.  Delaware 

College,  Newark. 
.Dr.  Joseph  Y.  Porter,  Key  West,  secretary  State  l)i«ird  of 

health. 
Dr.  Charles  F.  Dawsv^n.  Lake  City,  professor  of  veterinary 

science. 
-O.  B.  Steven«.  Atlanta,  commissioner  of  agriculture. 
.J.  (-!.  Dressier,  Boise  City,  State  sheep  inspector. 
.Dr.  J.  K.  Egan.  Springfield,  secretary  State  board  of  health. 
Dr.  C.  P.  Lovejoy.  Princeton,  State  veterinarian. 
Charles  E.  Miller.  Springfield,  secretary  board  of  live  stock 

commissioners. 
.  Dr.  J.  N.  Hurty,  Indianapolis,  secretary  Stiite  bi>ard  of  health. 
Dr.  A.  W.  Bitting,  Lafayette,  State  veterinarian. 

.Dr.  Paul  O.  Koto.  Forest  City.  State  veterinary  surgeon. 

Dr,  J.  F.   Kennedy.   Des  Moines,  secretary  State  Iward  of 

health. 
.Dr.  N.  S.  Mayo.  Manhattan,  professor  of  veterinary  science. 

Dr.  Charles  Lowry,  Topeka,  secretary  State  board  of  health. 

F.  H.  Chamberlain ,  Sedan,  secretary  livestock  sanitary  com- 
mission. 

-Dr.  J.  N.  McConnack.  Bowling  Green,  secretary  State  board 

of  health. 
Dr.  F.  T.  Eisenman.  Louisville,  State  veterinarian. 
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LOI'ISIAXA  . 


Maink 


MAItYLANTl 


Massachcsktts  ... 


MlCllUlAN. 


IXlNN'ESOTA- 


MI8SIS8UTI... 


Miasorui 


MoSTAKA 


Nebraska  .,„.... 

Nevada 

New  Hampshire.. 


New  Jebsky. 
Nkw  Mkxk'O 


BtTEEAU   OF   ANIMAL   INDUSTRY. 

Dr.  Will  R.  Hannan.  New  Orleans,  eecretary  State  liuard  of 

health. 
Dr.  W.  H.  Dalrymple,  Baton  Ronge.  veterinarian  to  State 

esperimeiit  station. 
Dr.  .\.  G.  Young,  Aufciista,  secretary  State  ImmtH  of  bealtli. 
F.  O.  Bc!a1,  Bangor,  cattle  commisi>iouer. 
Jfihn  M.  Dfieritig.  Saco,  cattle  conimissionor. 
F.  S.  .\JauiR.  Bowdoinhoni.  c.ittle  conimis.'iioner. 
.Dr.  Juhn  S.  Fulton.  10  South  stret-t,  Baltimore.  Hecretary^ 

State  board  of  health. 
Dr.  H.  A.  Meisner ,  Mereluint8°  National  Bank,  Baltimore,  1 

chief  veterinary  iuspei-tor. 
Wade  H.  D.  Wartield,  Merchnuts'  Bank  building,  Baltimore. 

secretary  live  stock  Kiiiiitary  board. 
.Dr.  Samuel  W.  Abbott.  Boetou,  8»?cretary  State  board  of  | 

health. 
Dr.  .^nslin  Peters,  Bi>?ton,  chief  of  the  cattle  Imrean  of  thej 

State  board  of  agriculture. 
.  Dr.  Henry  B.  Baker.  Lansing,  secretary  State  board  of  heoltli. 
Dr.  F.  C.  Wells.  Warren.  State  vpterinarian. 
H.  H.  Hinds,  Stanton,  president  State  live  stock  Mmitary 

couimis.><ion. 
.Dr.  n.  M.  Bracken,  St.  Paul,  Pioneer  Press  bnilHing  eeci^j 

tary  .St.-ito  board  of  health. 
Live  stock  sanitary  Iward:  John  J.  Furlong,  Austin;  W.  W.  P. 

McConnell.  St.  Paul;  Dr.  Charles  E.  Cotton,  Minneapolis 

(veterinarian);   Dr.  H.  M.  Reynolds,   St.  Antlumy   Park, 

vrt<'rinarian;  Forest  Henry,  Dover. 
.Dr..Iohn  F.  Honter.  Jackson,  sef^'retjiry  State  board  of  health. 
Dr.  .T.  C.  Koliert.  agricultural  college,  professor  of  vot^Tinary 

Bticnce. 
Dr.  William  T.  Morrow,  Kansas  City,  secretary  State  board, 

of  lu-altb. 
Dr.  D.  F.  Lnckey.  Cohunbia,  State  veterinarian. 
Qeorge  B.  EUis.  Columbia,  aecretarj'  State  lioard    of  agri-  ] 

culture. 
.Board  of  stock  commissioners:  One  for  each  county. 
W.  G.  Prenitt,  Helena,  secretary  live  stock  commission. 
John  T.  Murphy,  Helena,  president  live  stock  commission. 
Dr.  M.  E.  Knowles.  Helena,  State  veterinarian. 
Dr.  E.  D.  Nash.  Helena,  deputy  State  veterinarian. 
.Dr.  W.  A.  Thom.-is.  Lincobi,  State  veterinarian. 
H.  R.  Corlx-t.  Lincoln,  secretary  State  Imard  of  health. 
.Dr.  W.  H.  Patterson.  Reno,  secretary  State  Ixwird  of  health.  ' 
Dr.  Ir\-ing  A.  Watson,  Concord,  secretarj-  Stato  board  of  j 

health. 
N.  J.  Bachelder.  Concord,  secretary  board  of  cattle  coaixnia' ' 

siouers. 

.Dr.  Henry  5Iitchell.  Trenton,  secretary  State  1x>ard  of  health,  j 
Franklin  Dye,  Trenton,  secret(»ry  tuberculosis  couimissioa 
Dr.  W.  G   Hope,  Albuquertiue.  secretary  Territorial  boMird  of  1 

health. 

J.  A.  La  Rue,  Eawt  Las  Vegas  secretary  cattle  satiitary  ItoanL 
Harry  F  Lee,  Albuquerque,  secretary  sheep  sanitary  IkmuxL 
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New  Yokk  

North  Cakoluta 

North  Dakota  . . 
Ohio 


Oklaboua . 


Oreoos 

Pennsylvania  . 


RH">r>K  LsLANri-.- 
SoL'TH  Carolina. 

SOCTH  DaKOTX... 

Tksnkssee 

Texas 

Utah 

Vermont 

VlRUlXlA 

w  a8hjsotok 

West  Vir«isla  . . 

Wisconsin 

Wyomisq 


..William  E.  Johnson,  Alliany.  secretary  to  the  coinmJssioHer 

of  hfiilth. 
-.Dr.  Richard  H.  Lewis.  Raleigh,  secretary  board  nf  lieiilth. 
Dr.  Tait  Butler,  RaleiKh,  Stat«  veterinarian. 
S.  L.  Patterwni.  commisgionur  of  affricnlturi'. 
..Dr.  L.  Van  E».  Farjto,  Stpte  veterinarijui. 
Dr.  H.  H.  Heah'y.  Urand  Forks,  t^ei-ri'tary  board  of  health. 
.Dr.  J.  C.  Crossland.  Zancsville.  president  State  hoard  of  health. 
Dr.  C  O.  Probst.  Cnlninhns.  s.'»cretary  State  bijanl  of  health. 
T.  E.  Cromley.  A.shville,  president  .State Ixtard  of  ngrifnlture. 
W.  W.  Miller,  Coluuihiis,  secretary  State  hoard  of  agriciiHure. 
Dr.  Paul  Fischer,  Colnmbos,  State  veterinarian.     (B4iard  of 
a(<riculture  is  also  live  stock  commission. ) 
.  .Z.   E.  Beemblossom.  Onthrie,  secretary  live  Htock  sanitary 
coniinissiou. 
Dr.  E.  K.  Cowdrick.  Enid,  flnperiutendentof  board  of  health. 
..Dr.  William  McLean,  Portland,  Stiite  veterinarian. 
..Dr.  Benjamin  Lee.  1532  Pine  .street,  Philadelphia.  Hecretary 
State  boartl  of  health. 
Dr.  Leonard  Peanion,  ."'.eOH  Pine  street.  Philathdpliia,  State 
veterinarian. 
. .  Dr.  Gardner  T.  .Swarta.  Providence,  secretary  .State  l»oard  of 
health. 
John  S.  Pollard,  veterinari.an  .Slate  hoard  of  agriculture. 
..Dr.  G.  E.  Nesom.  Clemson  ColloKe.  State  veterinarian. 
Dr.  .Taiiiprt  Evan.n.  noreuce.  seiTctury  Ixiard  of  health. 
..Dr.  T.  W.  Moffitt,  Deadwood,  secretary  Stjite  board  of  health. 
Dr.  J.  P.  Foster.  Hnn>n.  State  veterinary  surgeon. 
Dr.  O.  W.  Stanley.  SioiLX  Falls,  deputy  State  veteriimrj-  snr- 

giHm. 
Dr.  C.  M.  Morgan.  Armour,  deputy  State  veterinary  surgeon. 
. .  Dr.  .1.  A.  Albright.  .Somerville.  secretary  State  boar<l  of  health. 
Dr.  ,1.  W.  Scheibler,  147  Court  street,  Memphis,  State  veteri- 
narian. 
Mr.  R.  H.  Kittrell.  Xash\nlle.  .State  live  .stock  inspector. 
..Dr.  (reorfie  R.  TatK>r.  Austin.  State  health  officer. 
Hon.  Robert  J.  Klel>erg,  Corpus  Christi,  secretary  sanitary 
live  Htix-k  cununis»ion. 
. .  Dr.T.  B.  Beatty,  S»ilt  Lake  City  .secretary  Stat*  board  of  health. 

Lewis  jV.  Merrill,  Logan,  professor  of  veterinary  science. 
..H.  D.  Holtoii,  Brattleboro,  secretjiry  board  of  health. 

Victor  L  Spear.  Randolph, ^secretary  cattle  commisr<ion. 
..Dr.  Panlns  A.  Irving.  Richmond,  secretary  Iward  of  health. 

Dr.  J.  O.  Fi.'meyhonjjth,  Black.shnrg.  State  veterinarian. 
..Dr.  Elmer  H.  Heg.  North  Yaltima,  secretary  board  of  liealtb. 
Dr.  S.  B.  Nelson,  Pullman,  State  veterinarian,  exjieritnent 
station. 
..Dr.  A,  R.  Barl(e».'.  Point  Pleasant,  secretary  State  lioard  of 
health. 
J.  O.  Tliompson.  Charleston,  secretary  Ixwird  of  agrlcultuTe, 
..Dr.  Evan  D.  Rolierts,  Janesvilie.  State  veterinarian. 

Dr.  XT.  O.  B.  Wingate,  Milwaukee,. secretary  >>oard  of  health. 
..Dr.  George  T.  S«!»bury,  Cheyenne,  State  vi>teriuarian. 
Ora  Haley,  pre.siilent  lioard  of  live  stock  commii;!9ioner8. 


IMPORTS  AND  EXPORTS  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 

By  John  Robkrts, 
Editorial  Clerk,  Bureau  of  Aniiiuil  Imlustry. 

EXPORTS. 

The  serious  iusufiiciency  in  our  domestic  meat  supply  in  1902  had 
its  inevitable  eiTect  upon  the  exports  of  meat  products  for  that  year, 
and  the  latter  make  up  such  a  large  proportion  of  the  total  ti*ade  in 
animals  and  animal  products  that  the  result  was  a  deficiency  in  the 
aiinual  total,  the  first  one  to  bo  recorded  since  1807.  The  statement 
given  below,  which  is  compiled  from  the  reports  of  the  Bui>eau  of  Sta- 
tistics, Treasury  Department,  shows  there  was  a  large  falling  off  in 
the  trade  of  last  year,  the  total  being  less,  in  fact,  than  it  was  three 
years  ago,  and,  when  compared  with  1901,  the  deficit  amounts  to  no 
less  than  *-l:l, 581, 649. 

Tlio  total  value  of  the  domestic  exports  of  all  kinds  in  1902  was 
$1,360,701,935,  that  for  1901  was  $1, +05,375,800,  so  the  deficiency  from 
all  sources  was  ^104,673,925.  If  the  above-mentioned  shortage  of 
<i41,o81,'!49  in  the  animal  industrj'  is  deducted  from  this  amount, 
there  will  be  left  ^03,09-*,270  to  represent  the  deficiency  from  all  other 
sources;  thus  the  falling  off  in  the  animal  trade  applies  also,  though 
in  somewhat  lesser  degree,  to  all  otlier  products  and  manufactures. 

The  annual  totals  of  our  domestic  exports  of  animals  and  aninml 
products  for  the  past  ten  years,  with  the  amount  of  gain  or  lo!v«i. 
respectively,  in  each  y(>ar,  ar.'  as  follows: 

Viihir  iif  i:ri>i>i-tx  iif  oniiiiiiln  iitiil  (iiiiinal  priiibiets  1!>!>-I-1!>0,'. 

V..,,,.  Viiluoofcx     (iiiiiM  1  1  or  v„=..  ,  Valuo  of  ex-    Oain  i  -^  i  or 

^""  ix.rt«.  lc«,si,     ■.  '™'  porta.       I      Iohs  <    ■ ). 


1K|« $liKi,a4:).:«iU  -  jSx,2x«,!i|:t  Iciis   jajr.HK.IiT 

mn 215.4<H,li5'i  ;    l!i.211l.oi«)  '  1^W) 2Vi.2(«.«)<7 

IKHT) 21«.4'.e,  1»1  ;  •      4,(Ml.l:t5  1  1!K«I 271.t«i.8.>l 

IWW Si:.(M.x,41;;  i  -      ^'.MS.rTSI  i  1!«)1  2!fi.7ll«,M2 


+  IH,:tt>.:fi(i 
^  ir>.:>41.:»: 
t   2). ',!».>•« 


iw:  x'U.4(«i.  net ,  -   2.(U7.!m<    r.«r; 2'>4.a>4.»98  ;    -  ii.wi.wsi 


The  decline  in  \'M>2  was  a  general  one,  alTecting  almost  all  the 
articles  on  the  list,  l)ut  flie  deficit  was  not  verj'  serious  except  in  a 
few  items,  the  chief  of  which  were:  Cattle,  which  fell  off  to  the  extent 
of  aliout  *<]2,00(i,(»()n;  l)acon,  which  shrank  a  like  amount,  and  fresh 
bt'cf,  which  totaled  in  round  figures  *7,0<hi,o()0  less   than   in    I'.toi. 
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There  weru  lesser  doficiencies  in  other  meat  products,  iiiid  although 
some  of  the  romHiutlor  ln'ld  tlioir  own  and  ono  civ  two  actually 
increased,  it  will  !>«  seen  that  the  th'cliin'  is  almost,  wholh'  eliar^jcable 
to  the  shortage  and  high  prices  which  prevailed  in  tlie  meat  industry 
during  the  greater  i)art  of  the  year,  particularly  as  regards  live  cattle 
and  I'resh  beef. 

There  was  alsua  marked  falling  oil  in  dairy  products,  but  the  busi- 
ness done  in  these  is  small  coniparo<l  witli'Uiat  in  meat  products. 

There  were,  as  alx>ve  in<lii'ated,  increases  in  a  few  of  the  items. 
The  canned-beef  industry  received  a  strong  impetus,  there  being  an 
excess  of  upward  of  $:J,00O,(h;mi  over  the  figures  of  U«)l.  Tlie  only 
other  nicnt  product  that  exceeded  the  total  of  the  previous  ye*ir  was 
hams,  wliich  gained  *J,5i>0,(XiO.  There  was  an  advance  of  about  ."i  per 
cent  in  the  leather  trade,  the  gain  in  upper  leather  aii<l  in  Ivoots  and 
sliocs  being  the  most  pnmiinent. 

The  detailcil  list  of  our  ilouiestiti  exports  of  animal  oi'igin  i'lo-  lltoj 
is  as  follows: 


Qunutitics  tind  raliien  of  animalii  and  anivuil  prmlucU  erj)orteil  from  the  VnUhi 
States  in  the  iHtlendar  year  ISOS. 

[Uompil«l  from  reports  at  the  Bureau  of  StatiaHva,  Treasury  Deportinnit.] 


Article. 


AulumtH: 

eattle nmntier. 

Hogs do... 

Homes do... 

Uules.-.^, do... 

Sheep do... 

All  other,  including  fowls 

Bon>?»,  boofis  horns,  etc 

Egga doMna. 

t'estbors 

Glue pounds. 

QrcBse,  groooe  scraps,  etc 

Hair  and  Imlr  miuiufactures 

Hides  and  skina  (other  than  furs) - pounds. 

Leather  and  leather  manufactures: 

Sole  leather do... 

t'pper  leather 

Other  leather 

.Boots  and  shoes ". 

Harness  and  saddles 

Other  leather  manufactures .. 

Meat  product'*: 

Beef- 
Canned  _ pounds. 

Fro«»h do... 

Salted,  etc do... 

Tallow do... 

Bacon do... 

Hams do... 


Quantity. 


atr.118 

4.R82 
(11,094 

as,  487 


z,8an,u8 


10,991.003  < 
37,U6;.48il 


Bi.affi.wi 
««,oifi,oga 

47,108,907 

l!l,.%5,4(» 

«70,141,141 

fi'4,IKI>,3IW 


Value, 


(34,:ni,wHi 

47, ISO 

I.T44. ite 
i,«e,4M 

l(r7,450 
171,380 
367,  (Bl 

L'7S,408 
X,  370, 874 

(1011, 477 
l.ia5.157 

0.70),  900 

l.'i.OM.Tin 

!,(*),  708 

«. 470, 412 

1«),3IK 


8,:i84.464 

e,oeH.;4ri4 

a,  875, 401 

i.3:n,on4 

27,101,431 

sa.isi.uui 
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Qiiaiitities  awl  I'nlvea  of  animals  and  animal  products  exported  from  the  United 
Slates  in  the  calendar  year  1002 — Coutinaed. 


Article. 


Mettt  productB— Continaed. 

Pork- 
Canned  ponndB.. 

Fresh do 

Salted,  etc do.... 

Lard do 

Lard  comimnndH do 

Lard  oil,  etc gallons.. 

Mutton poundn.. 

Oleooil do 

Oleomargarine do 

Poultry  and  game 

Sausage  and  Fanaago  moatH pounds.. 

Sausage  caHings 

All  other  moat  products 

Dairy  products: 

Butter pounds.. 

Cheese do 

Milk 

■Wool: 

Kiiw IKiunds.. 

Manufwturcs 


Qnantity. 


•13,0(4,SM 
81,171,784 
98.Se2,li» 
501,I53.a6S 
3«,8K.4S0 

600.  em 

3. 790, 019 

in6,164,»3 

0,.->18,3Se 


6,328,537 


S,(iri0.3]0 
19,09i,«l8 


44.>,7aS 


Value. 


tl,Si0.331 
£,7ll4,tD 
S.«M,836 

6o,mB.flaB 

S,  880, 478 

465.  sn 
3i9,as: 

10,443.419 

asi,431 

847,430 

872,770 

1,736,393 

4.487,Ca 

1.681,7ffl 
9.100,347 

i.ogo,aQi 

St,  814 

1,S88,(B8 


Total 


a54,arH,9!Q 


IJU'OKTS. 

The  aiiimal.s  and  animal  i)r()iliiols  iinpoitod  by  the  Unitoil  States 
(Iminj;  tlic  calendar  jear  I'.itiL'  were  valued  at  -^J L'7,!M)0,50-t.  This  is  the 
lai'jrest  total  sinee  1807,  when  the  iiiimensc  quantity  of  wool  produrts 
purchased  from  al)i()ad  in  that  year — a-rsregatingiii  value  803,803,761 — 
raised  tlic  lotal  imports  to  !?150,411,0S0.  The  e.vce.ss  of  last  year  over 
1901  was  -$14,72.'>,5.'}7.  Tlie  chief  contribiitois  to  this  amount  weiv 
wool  and  wool  manufactures,  considerably  more  than  half  of  it  Ix-ing 
taken  up  by  tiieso  two  items.  The  vaUn;  of  the  raw  wool  (which  also 
includes  mohair,  caniel's  Iiair,  etc.)  inii)orte<l  in  1002  was  $10,5!>O,:227. 
while  the  amount  for  1001  was  814,017, 4;>2,  showing  an  inci-east*  of 
§5,572,70.5.  'J'he  manufactures  of  wool  imported  la.st  year  were  valued 
at  i?lS,771,774,  again.st  xl5,(i04,5:}2  the  year  l)efore,the  incnmse  in  \'.M-2 
being  •'?'>,lt'7,24L*.  A  luuiilxr  of  other  i)roducts  showed  increased 
liguiH's  also,  the  most  i)romiiienl  being  hi<les  and  skins  (but  not  goat- 
skins orhides  of  cattle), 1Ii(^  value  of  our  imimrtsof  whichforlast  year 
was  sl<'.,(;^iO,17L',  the  tigures  for  lOol  being  *14, 1*07,810,  or  *il,:301,:}."ir. 
less.  Tliere  was  an  increase  of  over  a  million  dollars  in  meat  protl- 
xicts,  strange  to  say,  but  the  previous  business  had  been  of  small 
accounl,aud  nearly  tin-  entire  increase  mentioned  was,  it  may  l>e  said, 
in  miscellaneiuis  meat  ])roducts — not  meat  or  meat  extracts.  Thoiv 
were  also  ai)i)reciable  increases  in  bristles,  hair  and  hair  luanufac- 
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tures,  cheese,  and  horses,  and  slight  ones  in  sausage  casings,  grease 
and  oils,  miscellaneous  live  animals,  and  glue. 

The  most  imiMirtant  decreases  occurred  in  leather,  for  which  we 
paid  $5,051,301  in  1902,  as  against  $.5,507,377  the  previous  year,  or  a 
decrease  of  $450,010,  and  cattle,  which  cost  us  *37.3,202  less  than  in 
IJMil.     There  were  slighl  decreases  also  in  feathers  and  hide  cuttings. 

The  table  following  shows  the  value  by  articleB  of  our  imports  of 
animal  origin  for  the  last  four  years,  arranged  in  eompariitive  form: 

7'tibli.'  shoin'iiy  thr  vut'tr  nf  aithnnU  and  dniinal  j>riHlitcl,i  imported  info  tin'  I'liitid 
Hiairx  fur  the  calfiuUir  yriirs  IS'JU-J'jl).:. 

[Compiled  from  report*  of  the  Bareau  of  Statistics,  Trensurjr  Doinrtmant.] 


Artiel»  liuported. 


C»ttl» 

Santa , 

Shei'p 

All  olhnr  animttltt.  inrlndlng  fowls .. 

BoDPs.  hoofs.  bf»m.»i,etr _ , 

Bristles 

EKP" 

Feathers,  erode 

Glue , 

Oreose  ond  ■}{Ih .„ 

liair  and  hair  maiiufactnras. _....... 

Htde.a  and  sldns  i  nthor  than  fan): 

Onatslrins , 

tlideiuf  esltle , 

All  other 

Bido  i.-ultiD(;g,and  other  g\xK  stock. 

Leather 

Leutlior  manafacttires; 

tili.vea , 

All  other 

M«il  products 

Dull  y  prodncta: 

Butter 

Omsssb  ....................._. .. 

MUk 

SaoBUKe  audngH 

Wool,  ftr.: 

Raw _ 

MannfuL-tares 


Total. 


IJtW. 


te.e&,8is 

ssi.ses 

1.30S,U63 

gstf.soe 

r,(ffi,oio 

i.!»i.:)m 

.•i»I.TIB 

»isi..'jrR 
2,4".;a2 

so,i)Be,ots 

1A,1I3.U9B 

i:(,iKi.(i7i 
i.nun.ara 
r>,Tr)ii,«}7 

B,6M.Bn 

5rr,..ViS 

5,107 

1,710,  sea 

so.  280 

0Be,&M 
u,«ee,8i4 

14,607,  U» 


IMW. 


UJB,30B,II)« 


<I,8T1.SW 
880, 8U 

i.aao.ise 

i:«,fiti) 

i,om.T25 

7,8«S 
Ml.lilO 

n7.i.«(U 
i.oGo.nie 

1»,  008. 007 
18, 810, 730 
U,2M.].'i7 
1,188.037 
U,18«,(l()7 

A,43a.B41 

«7,10» 
«.'i3,86a 

u.ia5 

47,980 
738.101 

t9.sio.aa 

15,800,  US 


1801. 


110,1(11,443 


tI,»4S,«0S 
l.SeOtTOB 

890,  snt 
!(78,wr. 
8!«,5.'?7 

l,«eH.747 
U.OU 

2,001,498 
4iB,7n» 
800,088 

1,887,478 

SS,  205, 870 

18,001,(02 

14,»r7,818 

891,808 

5,5117,377 

5.(08,284 
808,338 
474.232 

28,7!iS 

2,m,8HI 

1H.897 

583,485 

14,017,432 
15, 804,532 


113,180,057 


1802. 


|l,SaB.:!13 
l,74i>,fWt 
l.HO.Uil 

038,. -.V  J 

2.4.V<.4til 

52. 547 

l.RUI,  125 

r«!i.4i-. 

1,(»<..WI 
2,  jr^-!.  i\u 

£4,171,509 

m.sn.ovi 

l«.IMt,17« 

788,390 

5.lfil.,'ISl 

5.1HS,8(» 
1.024,819 
l..M.M.7(0 

95.  a; I 

S.  UK,  877 

21,4,¥J 

918.031 

l»,5ael.2S7 
l.S.771.n4 


ur7,an9,n6i 


IMPOBTd   AND   EXPORTS   OF   FARM   ANLMALS. 

The  short  supjily .  with  the  conseiiuent  rise  in  prices,  of  all  meat  prod- 
ucts ill  the  United  States  during  the  greater  part  of  VMi  naturally 
had  a  very  depressing  effect  upon  the  foreign  trade  in  farm  aiiim.ils 
for  that  year,  and  a  glance  at  the  export  figures  in  the  accoinpauving 
table  will  amply  ve-rifj'  thi.s,  since  they  show  an  unvarying  diminution 
all  alon";  tin-  IIik'. 
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CafUe. — Our  imports  of  cattl<3  last  year  footed  up  to  93,481  heA<l<| 
Of  this  muuber,  2,110  wore  hi^^li-class  stock  procurod  for  brccdingl 
purposes,  and  tlie  rt'iaaindiM-,  [>l,'iiy2,  a  cheap  ;;rade  of  animalv— J 
"feeders" — brought  in  over  the  Mexican  and  Canadian  borders  U>  1*« 
fattene<l  for  market.  Those  animals  avera}ie<l  in  value  about  *1.3  petl 
head  hist  year;  tlie  avera<;o  value  in  HiOl  was  ^12.  The  avcra);fll 
value  of  the  breedinjj  stock  imported  last  year  depreciated  eonsiderJ 
«bl}-  from  the  (igores  of  the  year  before;  the  2,119  breeding  cattloj 
brouglit  in  last  year  averaged  *lt35.50  per  head,  while  the  1,42'd 
imiMjrted  in  I'.ini  averagc-d  as  high  as  *231..50,  ] 

The  exporls  fell  from  -IS-l.oOO  to  327, US,  a  drop  of  no  less  thaaJ 
127,472  head.  It  is  somewhat  singular,  however,  that  the  nveraga 
price  per  head  obtained  last  year  was  *i'>  less  than  in  1001,  the  resiKnJ 
tive  averages  being  $80.50  for  tlie  exports  of  1001  and  iH.S'i  for  tliosM 
of  1902.  Bat  this  does  not  necessaril}'  mean  that  the  animals  wercl 
cheaper  pound  for  pound :  r>n  the  contrary',  the  known  fact  was  than 
the  average  price  i)cr  imnnd  was  about  2  cents  higher  hist  year  tbaai 
in  1901.  It  therefore  follows  that  the  exiwrt  cattle  of  1902  either  averJ 
aged  younger  and  smaller  ilniii  those  of  1901  or  wore  sent  out  in  l««<4l 
well-fed  condition.  I 

Hogs. — Imports  of  hogs  (if  any)  are  not  Bho\^^l  separately  in  tbol 
returns,  being  included  with  ''all  other"  animals.  I 

The  exports  of  hogs  liave  been  steadily  decreasing  for  several  yearsJ 
and  the  scarcity  of  la.st  year  almost  wiped  the  trade  out  eutirelyJ 
Only  4,582  were  sent  abroad  in  1002,  as  against  15,000  in  1901,  33,0iai 
in  1000,  and  52,230  in  1800— the  high-water  mark.  I 

Horses. — The  majority  of  the  horses  imported  last  year  were  foq 
bre«'ding  purposes;  H25of  this  class  came  from  British  North  AmericaJ 
710  from  the  United  Kingdom,  and  the  remiiinder — 1,759 — fi-om  couu-J 
tries  not  enumerated.  If  the  average  price  per  head  ])aid  for  tfaiJ 
breeding  stock  may  be  taken  as  a  criterion,  it  may  be  assumed  that  tlim 
imports  of  last  year  were  of  higher  class  than  those  of  1901,  the  pricfl 
in  10O2  amounting  to  *437.75  per  head,  while  that  of  1001  wa**  *30.'>..5<l| 
per  liead.  The  i-est  of  the  iniiK)rt«,  cojisisting  of  1,054  working  liorM.-sJ 
almost  all  came  over  the  Canadian  border;  the  average  price  at  theafl 
was  tloS.SO;  the  average  value  of  the  1,050  working  animals  irapurt<>4| 
in  1001  was  *152.25.  j 

The  number  of  horses  exported  last  year  was  60,094,  which  Is  U*aq 
by  30,115  Ihiiu  the  total  sent  abroad  in  1901;  nevertheless,  when  thJ 
reason  for  tlie  large  exports  of  1000  and  1001  is  considered,  iiaiiiel)^ 
the  (lemand  for  war  purposes  in  South  Africa,  wliich  demand  (vase^ 
to  exist  in  1002,  and  if  then  the  above  figures  of  last  year  an?  potal 
pared  with  those  of  the  other  years  on  the  list  it  will  be  sdi'U  that  tlK,"* 
are  remarkably  large.  1 

Miths. — There  are  no  imiwrts  of  mules  in  the  returns,  and  the  atKiTfl 
remarks  in  reganl  to  horses  will  explain  the  decrease  in  the  ex|M>rta 
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the  oxtraoiiliuaril}'  large  shipuieiits  of  the  past  three  yeare  beinj^  due 
to  the  same  conditioiiK. 

i^hei'i'. — Imports  of  sheep  im-reased  souiewliat  iu  10(12,  tlic  miiuber 
entering  being  304,755,  which  included  2,026  breeding;  animals.  The 
total  for  11)01  was  2f55,052,  of  which  2,l<i">were  brecdinjr  stock.  Th<*- 
average  \;ilut's  per  head  of  the  latter  were  a  little  less  last  year  thait 
the  year  before,  the  figures  being  «23  for  1"J01  and  *21.2o  for  1902. 
The  same  was  also  the  ease  witii  the  market  animals,  except  that  the 
difl'erenee  was  very  slight,  the  averajj^o  cost  per  head  being  for  1901 
$3.50  and  for  1902  $3.33. 

Exports  of  sheep  last  year  were  no  exception  to  the  rule  of  decreases. 
Tlie  falling  off,  when  compared  with  IIJO],  was,  in  fact,  greater  propor- 
tionally than  tliat  of  cattle;  but  the  shipments  wei-e  nevertheless? 
greater  than  tho.se  of  two  years  ago,  and  wei-e  also  in  excess  of  most  of 
the  other  years  in  the  taldo. 

The  appen<led  table  gives  the  nuuibtrsand  values  of  the  import* 
and  exports  of  farm  animals  annually  from  IS'.iC  to  1902: 


JVirm^croiirf  rnliif  nf  iiiii>ortiian(lr.rpi>rtni>f  farm  animahfor  theyiars  ISnii  to  100/. 
[Compiled  fr»m  reporto  of  the  Bureau  »(  Ktatintiis,  Trensury  Du|>artui«nt.] 


T««r. 


Okttle. 


'^T'lViau.. 


Bug*. 


HofMO. 


Holm. 


Ig»-  V.lu«.  Nnm-    Vidne.    N^"    Value. 


law 

use 
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MM 

IWB 

IHPOKTB. 

IHtA 

itm 

\m» 

IMO 

loou 

inrii 

ii«« 


I  Dollan 
aW,77S;i«,5-|l,412 
44T,468XI,.'i;9,Kt! 
8B7,H7W|i«,«ia,  al- 
ios, 17il3U.0(N'>,4<n 
4Z3,18llnR,f<lfl.lA4 
454.3««l!:H.(KI6.ai4 

aa,u»M,m,9iia 


DolU. 

33,THS  JWT.OITJ  W.IHZ 
ID.Mll  lijO.HU  V>,iWt, 
10,879;  lir,5«l|  W,91 


Vollart.  I 
a,<»l,i:iT| 

5,«i7,a»' 
(i.iiio.rTir 


n.KU 

7,7M 
0.900 


DollaM. 
47A,  KM 
mi.MH 
SU.SOD 


141,068 

4fln.n 


ri2.a«J  .'JH,t«l9j  49, OK*  5,V47,4l1Hj  gO.SSH,  l.TTB.HW 
SB, 91.1.  ai3.««  79,sau  9.in3,4;)s'  «M7n'  4.7ii7.(<92 


Sheep. 


Knm- 
tier. 


Value. 


Doltan. 
a23,5TO  I.WS.Mf 
21R,427|  1.331,712 
I7a.49l<|  I.IITII.UIM- 
150,  SmI      Wll.!)!n 

lift,  301,    «m,r(4 


l.'i.WJU 
4,WI2 


986.  sn 

3.5Sl,M3 
«61,««0|  t,7»),882 

142. (»>  l,871,Mflt 
135,094  1.942,0061 
ai,4l<l    l.MU.Sls' 


109,1117 
47,186 


9ll,8Mi,IO.U3;,!ili4,  iH.lIK):  2.207.SS2'  432.419  S..'>t4.7flK 


00,094 

f).i 

5,990 

2,TI« 

3,n£ 

3,641 

4.408 


0,(«6.0I2<  10,3(11  1.744.192; 


699,  mg 

605,1138 
321.336 
6Hl.Ui8 
880,  HI  1 

1,  am.  700 

6,24)<1  1,745,888 


i,4P7J 


1. 492,484. 


882,443!  1.018.43t 

414, 4U  ^R'^.n^ 

«0,Hni  1,1»7,21(> 

861,731  1,306.003- 

846,986'  1,200,  t!tr 

865.962'  tlW),29» 
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The  next  table  presents  in  greater  detail  the  exports  of  farm  aniinals- 
f(ir  11102,  showing  the  numbers  and  values  of  the  several  kinds  sent  to- 
each  foreign  country  wherever  such  inforinaCion  is  given  in  the  returns. 

E.rporl.s  (if  rattle. — A  large  majority  of  tuir  exports  of  cattk'  last  year 
went,  as  usual,  to  the  United  Kingdom,  the  proiwrtion  having  been 
229,681  head  out  of  a  total  of  327,118.  This  number,  however,  repre- 
sents a  great  falling  off  when  comi)are<l  with  (he  Vnisiness  of  i;i01,  iu 
which  year  the  United  Kingdom  received  361,107  head;  so  thedecrcase 

14324—0.3 32 
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last  year  was  131,426  head,  a  fact  which  bears  strong  testimony  to  IbJH 
short  beef  supply  of  that  year.  In  addit  ion  lo  our  lai-ge  trans-Atlantifl 
cattle  trade,  we  also  sen<l  considerable  quantities  to  the  West  ludicfl 
(including  Bermuda),  and  it  was  a  remarkable  fact  that  the  ntiinl)flfl 
sent  to  this  destination  last  year  showed  an  increase  over  1901.  Thfl 
number  sent  there  in  the  hi.st-namod  year  was  71,583,  while  tlic'shipfl 
meats  of  1302,  as  shown  l>elow,  totaled  73,030  head.  There  was  affl 
increase  also  of  100  per  cent  in  the  nnml>er  sent  to  Muxioo,  but  odfl 
expoi-t  trade  in  cattle  with  that  country  is  not  of  preat  e.xt«nt.  ■ 

Exjjorts  ofhoijs. — Our  exports  of  hoprs  are  practically  all  taken  Ijh 
the  neighboring  countries  of  Canada,  Mexico,  and  the  West  Indie^| 
the  latter  being  the  chief  consumer.  The  great  falling  oflP  in  (hfl 
industry  last  year  is  exemplified  by  the  shipm<'nts  to  the  lat^t-naniflfl 
isUnds,  which  amounted  to  only  2,0'i\b,  as  against  U.OOO  in  IdOH 
There  was,  however,  virtually  no  dilTerence  in  the  average  pine©  poH 
head  received  for  our  sliipmonts  in  the  two  years  in  qiiestion.  the  H^M 
ures  having  been  *10.07  for  I'JOl  and  $10.70  for  1902;  but,  imisinncfl 
as  pork  was  greatly  enhanced  in  value  in  the  latter  year,  this  simp^fl 
means — as  was  the  case  with  cattle,  previously  explained — (hat  thjB 
hogs  exported  in  11»02  averaged  consideralily  less  heavy  than  thoa^fl 
the  year  before.  ^^H 

Exports  of  hornfn. — Tiie  special  features  uf  our  export  trad^^H 
liorses  last  year  were  the  heav}'  decreases  in  the  shipments  to  Britidfl 
Africa  and  the  United  Kingdom  and  the  increase  in  the  trade  widfl 
British  North  America.  The  former  came  about  owing  to  the  cessid 
tion  of  the  l?oer  war,  which  cau.sed  the  numlx-r  sent  to  Soath  AfriflM 
to  decrease  from  51), OIK!  to  35,95.5,  while  the  shipments  to  the  I'nitofl 
Kuigdom  fell  from  18,377  to  (3,455.  On  the  other  hand,  the  advanofl 
in  the  Canadian  tnidc  was  quite  remarkable,  31,823  animals  goioM 
over  the  border  last  year,  as  ngainst  11,.'123  in  1001.  There  was  pra<fl 
tically  no  change  in  values.  The  average  price  per  head  of  all  hors^fl 
exporteil  in  1902  was  *100.25;  that  of  1901  was  8100.60.  ^ 

K.rpiirfs  of  Hhcfp. — The  shortage  in  the  domestic  supply  of  farifl 
animals  in  1902  was  al.so  manifested  in  tlie  exports  of  sheep,  the  lot^| 
of  which  fell  from  432,419,  valuwl  at  «i2,5l4,7G«,  in  1901,  to  23o,499 
valued  at  *1, 492,484,  in  1902.  The  two  chief  points  of  dcslinafion  fM 
our  shipnients  arc  the  United  Kingdom  and  British  North  AmericM 
but  the  falling  off  hist  year  was  proportionally  much  greater  in  tlfl 
latter  than  in  the  former.  The  United  Kingdom  received  202,222  9 
1901  aiul  175,720  in  1902,  while  the  exports  to  British  North  Aiiiorid 
decreased  from  lfi2,002  in  1901  to  51,338  last  year.  The  latter  nuiuher 
is.  however,  in  excess  of  the  business  of  1900,  and  the  same  reniaj 
applies  to  the  exports  to  the  United  Kingdom,  .so  the  rctrogrado  mn\ 
inent  was  not  as  serious  as  was  the  case  with  the  other  farm  animal 
There  was  an  increase  in  the  average  value  per  hoail  re<.M.»ive<I  \t 
year,  the  amount  being  *i;.34,  whereas  the  shipments  of  1001 
averaged  <5,82  per  head. 
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Number  and  valuf  of,ej:portg  of  farm  ctnimalu  for  Ihf  calendar  year  190?  and 
voitiitrifn  to  iphicli  e.rj)orte<i. 

[Oompilod  from  reports uf  tbu  Bartna  of  StatiisticM,  Trentiiry  I>opiirt4Uptit,] 
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EXPORTS  TO  THE  UNITED  KINGDOM. 

The  annual  increases  which  for  several  years  past  have  been  the 
featnro  of  our  trade  in  animals  an<l  animal  products  with  the  United 
Kingdom  received  a  check  in  1902.  This,  however,  was  to  he  expected, 
and  is  in  keeping  with  the  falling  off  in  the  total  exports  previously 
spoken  of.  The  deficiency  is  accounted  for  in  the  same  manner  also, 
namely,  because  of  the  scarcity  and  high  prices  of  meat  products  in  the 
home  marker.  Tlie  total  values  of  our  exports  of  animals  and  animal 
prod  ucts  to  the  United  Kingdom  for  the  pa.st  five  years  were  as  follows : 

1898 $149,039,783 

1899 155,555,209 

1900 163,831,666 

1901 181,397,723 

1902 151,611,753 

The  deficiency  as  between  last  year  and  1901  was  no  less  than 
$29,785,970,  but,  largo  as  this  sum  is,  it  will  be  found  that  the  shrink- 
age in  three  items  only  of  the  meat  products  more  than  offsets  it. 
These  items  were:  Live  cattle,  which  dropped  in  number  from  361,107 
to  229,081  and  in  value  from  $.31,040,140  to  821,943,345;  fresh  beef, 
which  fell  in  value  from  $.'M,899,293  to  $24,092,148,  and  bacon,  which 
decreased  from  632,473,050  to  $22,079,353.  In  view  of  the  heavy 
deficits  in  these  meat  products  it  is  significant  that  hams  actually 
increased,  going  from  $22,251,238  in  1901  to  $23,302,282  in  1002;  but 
although  the  value  in  the  latter  year  was  greater  the  quantity  was 
loss,  owing  to  the  higher  prices  prevailing.  As  instances  of  the  latter 
it  may  be  mentioned  that  the  average  price  per  pound  of  our  fresh 
beef  imported  into  tlie  United  Kingdom  voac  from  9.10  cents  in  1901 
to  H>.3-1  cents  in  1902;  bacon  rose  from  9.47  cents  to  10.90  cents  per 
pound,  and  hams  advanced  from  10.57  cents  to  1 1.33  cents  per  pound. 

Of  the  other  meat  products  we  find  a  gain  in  canned  beef  and  in 
lard.  The  manner  in  whicli  the  world's  trade  in  the  latter  product  is 
dominated  by  the  American  article  may  be  judged  by  a  perusal  of 
our  exports  of  lard  to  the  United  Kingdom  for  the  three  year.s  last 
past,  which  were  as  follows: 

1  I  Avomjrv 

V'-ar.  PouikIh.  Valuo.        pri«-i»  p*T 

I  I  '    pound. 

'  (■'■itls. 

l!««i 3r>,491,2(l7      $14,244,979  i!.!« 

linl ,    212.44*1.74.1        1»,2«7,.T<H  «  .-,: 

)!i«     .    i!<s.7i.'<.i>io      3n.4i»,i:n  lo.as 

It  will  !)(' .seen  tliat  although  the  quantity  last  year  was  less  than 
that  siMit  over  in  1901  the  valu(»  i-ecelved  for  it  was  considerably 
greater,  and  that  the  average  price  per  pound  rose  to  the  extent  of 
over  3.25  cents  in  two  years. 

The  leather  and  boot  and  shoe  trade  held  its  own,  there  beinj;:  an 
iiieiviimi  in  each  item,  although  not  in  any  instance  a  large  one. 
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TliG  bulCcr  trade  suffered  n  serious  relapse.  Not  only  did  the  ligures 
fail  lo  come  within  striking  distance  of  the  hifrh  record  of  1001,  but 
they  were  even  much  below  those  of  liXiO,  which  in  turn  were  very 
much  smaller  than  those  of  1890.  It  seems  a  necessity  to  remove  the 
causes  of  this  instubilily  before  the  trado  can  assume  permanently 
hirjie  proportions.     There  was  a  coiihiderjibU-  decline  in  cheese  also. 

Following  is  a  table  giving  in  dct«il  and  in  comparative  form  our 
e-tports  of  animal  [iroduct.s  to  the  Utiiti-d  Kin<.'dom  fur  tin-  years  1001 
and  10O2: 

(^itaiititu  otid  valiw.  of  anhitalK  and  nHi'mal  prndMfa  purchased  hit  the  Unitrd 
Kingdom  from  ihr  United  State»  in  the  rnlrndor  j/rnm  I'JUl  and  1W>^. 

(Compiled  fi-om  n-porta  of  the  Bnrvnn  of  8tjili«ti<«.  'lYeasnry  Dopnrtmeut.] 


IWI. 


Arliole. 


Okttle.. 
Hnnee 
Sheep . . 


Hides  aod  skins  lother  than  ftira). 

SoIj  leather . 

Other  leather 

Boots  aud  shoes 

Bevf.  i-anned 

Bc«[,  fresh 

Beef,  nil  other 

Tallow 

Boeon 

Banu 

Pork,  fro^h  and  mlt .» 

Ijird 

Oleooil  and  oleomari^Hrine 

Batter 

ChoMe 


I   Qoantltr. 

.VuHiV  r. 

as], 107 
18.877 

as,  822 
Puundji. 

17(1,  («« 

3i,a»,m7 


Value. 


itm. 


QatxMXj. 


Total . 


33n,«»-l,liU3  I 

IK,  ll5!,37r,  1 

3l.2:M,t!ill  j 

mt.  41)5. 13V  I 
gl2,iMi.743 

8,fi%,<ir7 1 

17.1M.9K5  J 


Tkillani. 

».(M<>,1«) 
2,711. lift  I 
1,l»«4,)«8 

17,»ll 
S.&t5,lttl  I 

8,(03, oae  L 

1. 817,187  [. 
8.»«l.ll» 
31,Wi»,a9S 

i.ii(i,nit) 
I.ni5,i«  I 

as,  473,  (150  1 
£«.  251,238  I 
7.«l19,«a5 
18,a07,6i»  \ 

H,(M6,aV5  { 
2.740.947 


Kumbtr, 
229,081 

176. 7W 
PiMnidg. 

342,4(1S 
U2,4U,4(» 


57,(«I.KM 
2»i,«r7,m4 

m,»i9,nGi 

r.,252,i>7li 
218,7M,«108 
190.744,745 
l«l,()75,5M  I 
198,718,040 
tt.  8118,049  ' 
4,(24,832  ; 
1«,W0,7TB  ; 


Valoe. 

Dollart. 
Sl,94S,.14o 

i,u;7,im 

1,248.  .IB 

.■U,21:i 
5,718,  IM 
in,4l)7,'.*M 
2,(W*,:il5 

«4,o»:,]t8 
I.  an,  779 

HIS,  47"> 

!S,t>79,yi:( 
af,orK,£8:.' 

7,«17,47l 

a>.4i».  iRi 
(iir7,i'.jo 

8a7,H82 


181,3tr7.733  I 


i&i,ini,7r>3 


IMPORTS  OF  ANIMAL  PRODUCTS   INTO  THE   UNITED   KINGDOM. 

IJclow  lU'i'  presented  tallies  t^ivinj^  information  as  to  the  total  ijuan- 
tili<is  and  values  of  animals  and  animal  pnjduets  imported  into  the 
United  Kingdom  from  all  sources. 

First  is  given  the  total  i|nantit\'  of  meat  of  all  kiiuls,  inchnliiig  live 
cattle  and  sheep,  bacon,  hams,  i-te.,  sinuunliy  received  in  IJritisli  ports 
.since  1800,  together  with  the  value  (in  pounds  sterling)  of  the  total 
animal  food.  The  dead  weight  of  the  live  animals  is  arrive<l  at  by 
reckoning  00  stone,  of  8  pounds  (or  7i'()  pounds),  per  head  for  cattlf, 
10  stone  (or  128  pounds)  for  calves,  and  7i  stone  (or  (iO  pounds)  for 
sheep.  The  figures  for  lOUi  serve  as  a  good  illustration  of  the  elTe<'t 
of  the  short^ige  in  this  country  upi>ii  the  total  receipts  for  that  year, 
and  in  this  eonneelion  it  may  be  said  that,  roughly  speaking,  onedialf 
of  the  said  total  was  supplied  bj'  the  l'uite<l  States.     However,  It  \»»*. 
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noticeable  fact  that   notwithstanding  the  large  diminntion    in   the 
quantity  for  1902  the  value  was  greater  than  ever  before. 
The  first  table  is  as  follows : 

[From  the  London  (England)  Live  Stot^k  Journal.] 


Year. 


IWIO. 
1801. 
18S2. 
1803. 
1S54. 
mWi. 
1W«. 

1H!)7. 

1808. 
1899. 
1000. 
1901. 
1902. 


Dead      |  | 

woiKht  of  j  Dead  meat.  Total  meat. 
live  meat.  I 


4,038,(XIO 
.3,239,472  I 
.3,209,998  j 
2.221.r>!»  I 
3,315,310 

3,S4n.7n  j 

4.027,013  I 
4,301.070  i 
4.012.8!)8 
3,500,883  j 
3.  .386,801  i 
3.390,153  ! 
2,8.'ie,4.>3  i 


Cwt.a 
10,(168.289 

9,893,8115 
10,807,072 

9,408,487 
10,718,870 
12,097,710 
13,  .518, 095 
15,005,176 
10,44.5,295 
17,1.58,490 
17,911,738 
18,704,4.31 
10,970,558 


Cirt. 
14,107, 
13, 133, 
1.3,877, 
11,630, 
14,034, 
15,838, 
17,545, 
19,300, 
20,4.58, 
21,219, 
21,298, 
22,154, 
19,823, 


I 


3B7 
870 
066 
180 
48T 
TDS 
246 
ig»  I 
373  ', 
599  I 
S,S4  I 
Oil  ' 


Total  valor 

of  animal 

food. 

£. 

57,38*.ir# 
5.5,9rw.:s:| 
«),347,.1:B 
G8,o£>..>4 
61,89.5.  Is; 
62,847..-,:: 

71,516.lW 

73. «».:'« 

77,77»I,9W 
83,«U,9a9 
89.7C4.)iai 
ra.DaO.TTu 


"Of  112  pounds. 

Next  is  presented  (for  <'()ini)ari.son  with  our  table  of  exports,  on  page 
497)  a  detailed  list  of  the  imports  from  all  sources  into  the  United 
Kingdom  of  auinmls  and  animal  products  in  1002. 

Qii(i)ititi<i  ami  viiUifa  of  aiiiniiih  <in<l  (iiiiiniil  prodiict.i  imported  by  the  Unii-xl 

Kiitgiloiii  ilnrinij  llir  aihiitlar  yi-iir  I'.n).'. 

Lr<>nipilf'<1  fi-'nii  Trnd"  ami  NIlvi^^ati»m.  puhlinhod  l»y  tbi*  Bi'itUh  (Jov<»mnioiit.] 


.■\rUc-lc 


Quantity. 


Valuv 


Cattl 


K'IP. 


immlxT. 
d.,  .. 


n<>rs"s do.. 

Kal.bits.il.'a.li .-wts.' 

Ptjnltry  and  KHn»' 

Ba''>ii  cwts.' 


419. 

■151, 


4.88 
lilt 
flhti 
I.57 


4. 

.3. 


IHI.4M-, 

21! .  4  •". 
(»■.:.  1 14 


lla-jis 

B-'.'f: 

Kr.:sli  . 

Snlt."l      . . 
I'..rl.: 

Fr.>h 

.■viUimI  .... 
Mutton.  f|-r*^ll 


.d.i 


.1... 

.d.i 
.1.. 
A; 


M.-:  I.iillotli.l-. d 

L:ird 


do 


Tallow  and  -(i-ai- 

nnil.r 

Olii-.-i'     

Milk..,,Ild.'IIMM| 

Maixann 

E,:,'^-.        

<}hi.' 


d.).    . 

do  .. 

do... 

do     . 

.-flMiinN.'; 
...wis. I 


.5.0S<l. 
1 , 4.H2, 

3,7(17, 
151. 

«.V>, 

21  Ci. 

3.(>i:i, 

I,. Tin, 

1.<''5II, 

I .  :.•■-'. 
:i,«:i. 

■-',  .5IB, 
914. 

\x». 

2:!4. 


704 
•>7 

.•!K7 
574 

:!7B 
205 
.5;)9 

8:..; 

0-X 

i:: 

170  I 
513  ■ 


l.Vt'.'-.i. 
242.  ti". 


.  i:o.:;<; 

.1-7.  I  •I 

.  h:.i  :• 

.<ol,4U 

.:r.ii..!..> 
.<':-..•■•.■. 
.1-1.--. 

,  ^f.>  -'.<\ 

.  Jl-V  1  IJ 
.7;  4, 47'. 
.■5.'M.2i) 

.■tS..TIW 


"  Uf  112  IHJUUdH. 


'■A  Krwit  liuudrtd  ia  120. 
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Quantitiet  and  ralue»  of  an imalu  and  imiiiuil  jirodtwlK  iinjxirlfil  hy  ihv  Vniti^ 
Kingdom  during  the  calendar  year  J!)OS — Continnwl. 


Artiolo. 


Qiumtity. 


TMue. 


Bristles poattds. 

Hides,  raw cwtB.". 

OuitiOdns.  nndreaaed .aamter. 

Bhooi>»kiDii,  nndrened do 

Irf-uthw cwt».". 

BtxitH  and  alioos pairs. 

Lontber  irlpTai ...do... 

Hair,  usmel's.  etc pounds.. 

Uululr do 

Wool,  raw do 

Wra-il  mnnnfBctnrea .„.„„. ....^,.._.„.....n._...^... 


Total. 


1,  SB,  100 

|3,0«),a47 

»tr,ras 

I1,87».HW 

iti,5ii.«»t 

7.440.2W) 

iti.:«i,(«!r. 

:.Mu,8ri3 

i,i«i.Ma 

.-s),(ie,sM 

I.M4.4S 

4,S7a,'49 

ai.imi.ias 

H.Xi.Wi 

;..•(«,  iB< 

tCM.UD 

3ii,(ieK,3nB 

K,»7B,7W 

OtI.BTtl.ifrT 

W.SSr.iHK) 

m,vn,(m 



710,880,177 

•I  Of  lU  pounds. 

It  will  lie  soeii  that  the  Unitetl  Kingdom  has  to  foot  a  very  large 
bill  annually  for  animal  products.  Tho  dcpeudencp  of  the  IJritish  in 
this  respect  upon  outside  sources  of  supply  may  well  be  illustrated  by 
coiuparintf  th'.'  above  total  with  the  enrrcspoudiufj'  one  for  the  United 
States,  piveu  on  page  000.  Althoujjli  our  poi)ulation  is  very  much 
larger  than  that  of  the  irnited  Kingdom,  the  total  value  of  the  prod- 
ucts of  animal  origin  irnpi)rtL'd  liy  us  in  l'.»02  whs  less  Ihati  ono-tifth 
ol'  the  total  fur  that  country. 

Of  the  items  enumerated  on  the  above  list  the  following  were  sup- 
plied largely — in  some  eases  almost  wholly — by  the  Ignited  Stat«i: 
I.ivc  cattle  and  sheep,  beef  and  iK)i-k  jtroducts,  h.ims.  and  lard. 

There  is  an  apparent  discrepancy  in  the  figures  for  ham.s,  inas- 
much as  the  quantity  sent  by  ns  to  the  lTnit43d  Kingdom  in  1902  was 
1W,744,74.")  pounds,  valued  at  i^-23,:W2,2i>2  (Unit<'<l  Slates  official  fig- 
ures), whereas  the  quantity  received  by  the  Unite<l  King<loin  from  us 
was  147,031,248  pounds,  valtied  at  *10,«5;j,182  (from  British  official 
figures).  There  seems  to  l>e  no  explanation  for  this  contr.'idiciion, 
because  it  can  not  be  aceount^'d  for  by  the  hams  lieing  reexporte<l  on 
the  other  side,  as  the  returns  do  not  show  any;  nor  were  tUey  reex- 
ported as  British  produce,  as  the  returns  aiv  blank  in  this  i-espect 
also,  and,  lastly,  they  could  not  have  gone  through  Canada  an<l  been 
credited  to  that  country,  Ix'cause  the  total  receipts  from  the  T^oniinion 
did  not  amount  to  one-third  of  the  discrepancy. 

In  contrast  with  the  practical  monopoly  which  we  have  in  hams  and 
lard,  and  to  a  less  extent  in  beef,  it  will  Ik*  noticed  that  the  propnr- 
tiou  of  b;u!on  we  furnish  is  considerably  smaller.  But  here  is  another 
contrsMliction  of  official  figures,  although  this  time  we  are  cnHliied  on 
the  other  side  with  mort<  than  we  sent.  Our  export  (igures  for  bacon 
in  ItM)2  were  i'18,785,008  pounds,  valued  at  *22,07!t,:>53,  while  the 
British  imports  are  given  as  367,791 ,700  pounds,  valued  at  840,097,034. 
Be  that  as  it  may,  however,  it  is  an  undisputed  fact  l^*.\,v*\;  Va-xt* 
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strong  compc^tilor  in  the  bacon  trade  in  Denmark,  more  ospeciallM 
lK»catise  i»f  the  suiK-rior  (iiialily  oE  the  articlo  raised  in  that  countryj 
and  it  would  sc(>ni  lolni  apinlitahk'  undortakiugfor  our  bU(K>n  growern 
to  ascertain  the  causes  by  which  tlie  Danish  exporters  liave  for  J 
nnrnber  of  years  boon  fiottinii  aliout  4  cents  a  pound  more  for  theiil 
bacon  in  the  Eufflisli  niarlvot  than  tho  American  produi-t  brings.  1 

We  supplied  rather  less  than  one-half  the  leather  and  boots  an<jl 
shoes,  about  one-fourth  of  the  liorses,  a  very  small  proportion  only  of ^ 
butter,  cheese,  oli'oinar^arine,  and  tallow,  and  practically  none  of  the 
follo%ving:  Fresh  mutton,  rabbits,  condensed  milk,  eggs,  poultry  andJ 
game,  and  hides  and  skins,  to  say  nothing  of  hair  and  wool  productsJ 
which  hitter  are  not  extensively  raised  in  this  country.  I 

Thi- list  sliowr*  that  the  I'nitcd  Kingdom  imports  a  numlx-r  (»f  ihM 
itetns  named  in  the  preceding  paragraph  in  considerable  quantities.1 
It  therefore  follows  that,  large  as  is  our  export  trade  with  that  coun-l 
try  in  animal  products,  there  is  yet  room  for  a  much  greater  exfiansioaJ 

EXPORTS   TO    GERMANY.  1 

Tlie  total  value  of  imr  exports  of  animal  products  to  Oermany  la.sM 
year  was  *i'I,!».55,4-J0  and  that  of  the  previous  year  $2;j,14.'3,5riO,  showJ 
ing  a  falling  off  in  1002  of  *1, 18^,110.  This  is  quite  a  good  showinn 
when  considered  in  connection  with  the  scarcity  of  meat  prtxIuciM 
which  prevailed  and  the  large  decreases  in  the  sliipments  to  olhen 
countries.  I 

The  pnncipal  animal  product  exported  by  the  United  Stal4.*s  toJ 
Germany  is  lard,  more  than  two-thirds  of  the  entire  total  being  lakea] 
np  by  it.  There  was  a  decrease  of  :io,'Mii,2li  pounds  in  the  quantit^rl 
uf  lard  sent  over  last  year  as  compared  with  the  j-ear  before,  the  totalaj 
having  been  1815,130,934  pounds  in  1901  and  150,167,720  pounds  UsM 
year,  but  the  di(Ter<'nce  in  the  respective  values  was  relatively  noM 
nearly  so  great,  indicating  a  rise  in  prices.  The  total  valuation  fori 
1901  was  $15,801,432,  and  that  of  last  year  *15,088,075,  a  detn-ense  ofl 
♦773,337  ouly.  The  rosjicrrtive  uiut  prices  were  8.52  cents  per  pound! 
for  1901  and  10  cents  for  last  year,  or  a  rise  of  practically  1.50  cental 
per  pound.  ^^H 

The  oleo  product.s — oleo  oil  and  oleomargarine — aiv  next  in  imp^^ 
tance  of  the  exports,  and  these  fell  off  slightly  al.so,  as  did  tallow  and 
all  the  pork  proclucts;  but  the  two  beef  items  actually  im-rcMsed— J 
more  esi)ccially  "other  Ijeef,"  composed  of  the  salted,  pickled,  nnfl 
other  cured  varieties,  which  totaled  |iG4C,317,  as  against  #470,553  ij 
1901.  Dairy  products  fell  away  to  almost  nothing,  and  h<ir»em 
decn-a-sed  very  considerably  as  well;  but  there  was  a  material  inereasaj 
in  hides  and  skins,  and  the  same  remark  applies  U>  the  throo  ituins  ofl 
leather  ami  nnvtiiifactures,  showing  the  leather  and  boot  and  HhoM 
trades  to  Iw  in  a  flourishing  condition.  I 

Appended  is  n  comparative  statement  of  our  oxitortti  of  Hiiimafl 
productB  to  Germany  for  the  calendar  years  1901  and  1902.  m 
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Quantity  aiui  value  of  animals  and  animal  products  purchased  by  Cfrrmaiiyfrum 

the  United  fitnten  in  V.Mt  mid  lim^. 

[Compiled  from  rnportu  of  the  Barcau  of  Rtatixtics,  Treasury  Deiwrtment.] 


Article. 

UOl. 

loot. 

QnanUtr. 

Voliie. 

Qoantity. 

Value. 

Eoraen nmuber.. 

Bideu  aud  skins  (Other  than  furs) 

Pnunila. 
4, 4%,  (MO 

W.tlill 
:«<l.ili!li 

7,:«i7 

an,  SOI 
apt.an 

38,380 
470.553 

I.««..V« 

a->4.oifl 
ini.4<«i 

l.i.(W1.4:a 

i,»4.'i,in5 
r>40 

Piiunth. 
137 

:i,.vi'i.iioi 

7rt.470 

fktttafK. 
10.475 
417. 1 J4 

Bnle  leather 

15,317 

nthpr  leather 

774. S40 

Boots  and  nhoea .. . ...... ........ 

ail7, 7011 

400.  K87 
7.«42,475 

n.sx.tm 

111,  031.028 
8.40(».!no 
8.48S.825 
IMI.  136.034 
le.  700, 7711 
552.714 

5.atr> 

sw.oss 
B.gsr.BM 

:t.278.4a» 

itt.inu.tm.') 

58,738 

Other  hoef 

1140.317 

ThIIow 

SIII.TTC 

Baron ---.-, 

1  4A.'i  4H4 

l.:«(n.2Ki            18U.7SS 

Pork 

5.79:ia>7         4Uf<,2!iri 

Lftrd 

l."iO.I57,7SO       l.'..n(«.0Tn 

rMfHj  and  oleomargurhiw                .  ^  .  ^ . 

•^.(i^.^iSO         S,RQH.574 

Bnttor 

7.887                1,138 

Cheoao 

4.100'                 4(H 

Total.--- 

29.143.530 

Z1.IA5.41!n 



IMPORTS   OF   ANIMAL   PRODUCTS   INTO   GERMANY. 

Below  is  giveu  a  list  of  the  aiiiinals  and  anirruil  protlncts  imported 
into  <Tt:'rinaTi.v  (from  all  .suui-cfs)  during  the  falcittlar  j'oar  l!l02, 
together  with  their  total  values  in  UniLnd  States  motley,  the  latter 
having  been  eonvertetl  from  the  oflieial  figures,  whieh  ar«  given  in 
inarkB.  The  grand  total  airiouiits  to^rt<l7,'.i"J'.>,>!7-i,  wliifli  sum,  although 
les.s  than  half  the  similar  total  for  the  Tnitx-d  Kingdom  (see  p.  -l!'!!) 
nevertheless  appears  very  large  when  compared  with  those  of  France 
and  the  United  States  (shown,  n'spi-ctivtdy.  "ii  pp.  504  and  4!il),  since 
it  is  greater  than  both  of  tlu'iii  combined. 

In  comparing  the  German  imports,  as  shown  on  the  list  below,  with 
the  preceding  stat<>meiit  of  our  e.\i)ort8  Uy  that  country,  which  shows 
what  share  was  furni.shed  by  lis,  it  will  l)e  seen  that  our  contribution 
to  most  of  the  items  is  very  small;  we  do  supply  considerable  projwr- 
t  ions  of  the  bacon  and  oleomargarine,  but  the  only  item  which  we  in  any 
sen.se  monopolize  is  lard;  there  is  therefore  much  room  for  improve- 
ment in  our  trade  relations  with  the  Oerinan  Kiiii»in'. 

It  is  to  be  feared,  however,  thai  the  out  look  in  this  direcLiiui  is  but 
ghximy  on  account  of  the  new  tnrilT  laws  recently  enacted  by  the  Ger- 
man Government,  which  are  e.\pecte<l  to  go  into  effect  in  the  early 
part  of  I'JO-l.  The  increased  rates  imposed  by  this  legislation  are  cer- 
tain to  have  a  detrimental  effect  on  our  trade.  We  shall  uo  doubt 
continue  to  supply  the  (Tcrman  people  with  large  quantities  of  lard, 
beeau.se  thP  <luty  on  this  product  has  been  raised  but  slightly,  but  pro- 
hibitive rates  have  been  placed  onjiearlyall  the  other  animal  pro«liicts, 
as,  for  instance,  cured  meats,  the  duty  on  which  has  been  raised  Cvov*.. 
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14.04  to  $10.71  per  100  kilo{?ram8,  or  220.4  pounds  avoirdupois;  mar- 
garine, which  goes  from  83.80  to  17.14  per  100  kilograms,  and  horses, 
wlilch  now  pay  14.76  per  head,  will  be  taxed  anywhere  from  $21.42  to 
$85.68  per  Iiead,  according  to  class;  the  above  increased  rates  may, 
however,  be  subject  to  some  revision  by  treat}'. 

The  list  of  animals  and  animal  products  imported  into  Germany  in 
1002  is  as  follows: 

Vnliie  of  onhnah  mid  animal  products  imported  into  Oermany  duniig  the 

calendar  year  IPO:!. 

[Compiled  from  "AuHwnrtigor  Hnndcl  dcs  Deutarhvn  Zollgxbit^ts,"  pabllahed  l>y  the  Qcrmaa 

Qoremmont.l 


Article. 


HidocuttinKB 

Bonen,  horns,  etc.,  ami  manufac- 
tures   

Glue 

Albumin 

Bone  ash.  bone  meal,  etc 

Feathers: 

Crude  

Prepared 

For  quills 

Bristles 

Hides  of  cattle _ 

Calfxkins 

Horse  hides 

ShccpskiiiH 

Goatskins 

All  other  hidos  and  skins  ( not  furs ) 

LoatliiT 

Bfiots  anil  shot's,.' 

Harni'ss  un<l  Middles 

Gloves 

All  other  l»-;i;h''r  in:innf:ictu:vs  .. 

Bwf.  fnsh       

Pork,  f r<?sh 

All  other  fresh  meats 

Beof,  sjilti'd.  etc 

Pork,  snlt.^d.  t-tr 

Hams 

Ba<-<in 

Saasnge 

All  (»ther  cnred  nH'jits 

Canned  meats 

Meat  extracts 

Poultry  u.:\<\  trunii-  

Lard 

Tallow 

OthiT  unimul  fats 

Butter,  fn-sh   .  

"Melted  liutt.r" 

Oleoniartriirne-  

Milk: 

Fi\'sli 

C-mdiased 


Value. 
$755,412 
1,876,388 

ti9,ma 
:«i,T<» 

4.1(l4.0t8 

tV»,TK4 

9,:.w 
4.»«,a)3 

l»,7i7,:tM 
'.»,41«,;aj 
3,4IH,7'.>4 

«7,  im 

.'>!t,  ICS 

l.:U(i,4lti 

7,«)T.1!>4 

u',ii.V..:)iiK 

ar,.ts« 

].-£ts.::a 
:.'.T»',  iwi 

44.(i:«l 

7:5t.;.-.l 

1.. ■.'«>,  Nl  4 

•-M.'i<!,7r,C. 

:H,:ns 
ir.s.-id 

-'.41M.  ITS 

L',.v.:i.4-s; 
i!-i.(;::;.siii 

570,010 

li.ii'.ii.  no 

:!I7.(II(! 
4.:tss.:;t4 

i:(t.  ini 

1,!KII 


Article. 


r 


Egffs 

Sausage  casings,  etc 

Horses: 

Working,  light 

Working,  heavy 

For  breeding 

For  pleasure 

Ponies,  etc 

Foals 

Mules,  etc 

Cows 

Steers 

0.\en 

'Younit  cattle" 

Crilves  I  under  t»  weekst 

1I..SS.   

Sucl:ing  piKs 

S)c-l> 

T.aiii'js 

(i'«ts 

Live  ixiult ry 

All  other  live  animals 

IIoi*sch:iir 

PretMiretl 

Woven 

Hair  of  alpaca,  camel,  etc. . 

Other  aniiii.'il  hair 

Hair  mainifa<'turcs 

I'liwhe^ 

W.,.,1: 

liiv.- 

.^c:iun'<l 

( '( mil  H'vl  I  >r  carded  

other 

WiMil  yarns 

Mohair  and  ali«ica  >ams  . . 

Wool  manufaetTiii's 

All  other  liiituuil  products . 

Total 


...| 


Value. 
fi7,419.afW 


13.5S»,t«! 

xa,»e 
],f»5,aw 

74.970 
10. 4» 

».:») 

8,5.'i3.4« 
MS,  724 

7.2s.saw 
4,T.vj,s»; 

:<4."J.9I"t 

i,awi.»«n 

T.,  K2 
«t 

X.liSKl.tiM 
1.:lvs.,%n 

ia>.if« 

(M.Crfil 

:(44.M3 

l.|i».»,»« 

44.!»a 

i4.iW 


4ii..V''.i.7ir* 

iii.sct.'..'*; 

2.:U!(.7T4 

l:).:«>:i.4.'4 

7,^^•.">,T:^ 

11).  SM 

;«,(:«B 


:*>7.«at.ii7i 
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EXPOKTS  TO   FRANCE. 

Our  sliipments  of  aiiimfil  products  to  France  coatiiiued  on  the 
dov»n  Ljratle  in  1002;  tlioy  iudcoil  dwintllcd  ulniost  li>  Uu*  Vdiiishiiig 
point.  It  will  bo  scfu  from  tin;  talilo  iH'low  liuit  tlie  Irado  of  lUOl, 
small  a.s  it  was,  was  yet  double  that  of  la.st  y<?Hr,  the  latter  only  tufal- 
in;.f  the  Insijjnificant  sum  of  ^1,120,257. 

It  was  to  bo  exi>ected  ttiere  would  be  a  large  falling  oil"  in  Iho 
exports  of  meat  products  because  of  (he  scarcity'  at  home,  and  this 
would  account  for  the  serious  drop  in  the  lard,  tiillovv,  and  bacon 
totals.  In  comparing  the  busiuoss  of  last  j^ear  with  that  of  IHOI,  we 
lind  that  lard  decreased  from  ^'J7i,374:  to  $288,250,  tallow  fell  from 
*2!)0,45i)  to  $05,834,  and  bacon  from  *155,y00  to  *27,23(;.  There  was  a 
slight  shrinkage  even  in  leather  and  boots  and  shoes,  in  fact  tlio 
decline  affected  every  article  on  the  list,  without  exception. 

A  comparative  statement  of  the  exports  of  10(.)I  and  1002  follows: 

Qunnlily  rind  value  of  animnU  and  anitiuil  jrrodHctii  pKrcluwrd  by  Friiniv  frinn 

the  United  Stnte»  during  the  calejidtir  yfarx  of  1001  and  /.''O?. 

[ConipUod  (uui  reports  of  the  Bureau  ot  StatiBtics,  Treasury  Departmont.] 


Artide. 

itni. 

wa. 

Quantity. 

Value. 

Quantity. 

ValuB. 

Hides  and  bIcIds  ^otbor  than  farbj 

PoutuU. 

178,007 

Dollar*. 

20,964 

HT,0(H 

121,573 

87.448 

7.0(17 

290. 4G0 

1S5,IMB 

n.454 

7,206 

874, 874 

Pound*. 

126.  era 

Dollar*. 
14.  U'l 

Leather 

6ir7.4(n 

11U..1I11 

874,588 
14H.W) 

5,saD,s4a 

S9S.U(» 

101.(1(10 

1.536.848 

202,884 

i38.sez 
46.  nn 

3.(05.  MR 

at.nis 

Othnrboof 

(i.sno 

Tallow 

(B.H34 

Baoon 

i.too.in 

a9D,flM 

m.soo 

12;  000.258 

27,235 

HaDu ,. 

H,(J7(I 

Pork 

4,6S1 

Lard 

286,250 

Total 

2.2M,aiR 

1,12D,267 

1 

IMPORTS   OF   ANIMAL   PRODUCTS  INTO   FRANCE. 

Appended  is  a  atatemcnt  giving  the  value  of  the  imports  into 
France,  from  all  sources,  of  animals  and  aiiimal  pirodiicts  during  the 
year  lOOl.  It  is  compiled  from  the  oflicial  pnhlicalidti  of  the  French 
<;ovcrnmeiit  and  sets  forth  in  the  lirst  column  the  (-ntire  receipt*!,  and 
in  the  second  tlie  amount  consumed  in  France,  the  dilTerence  between 
the  two  iK'ing  the  portion  in  transit  destined  for  jioints  outside  of  the 
country'.  The  figures  for  1002  are  not  available  at  this  writing,  but 
it  may  be  stated  they  are  most  likely  very  much  the  same,  judging 
from  the  information  contained  in  Consular  Reports  for  March,  lOO.'J 
(Vol.  I. XXI,  No.  27i»),  which  states  that  the  total  value  of  food  prod- 
ucts imported  into  France  in  1002  was  fl.i2, 102,080  as  against 
$151,290,262  ill  1001,  a  very  slight  difference  only. 

It  will  be  seen  frnm  the  table  that  France  is  a  con8idcraU\ft.vvs\\>«rs\*st 
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of  ooinmodities  of  which,  under  norinul  comlitions,  we  have  a  large 
surplus;  so  it  wouhl  seem  to  be  largely  a  question  of  overc'Oiiiin« 
prejudice,  together  with  the  establishment  of  more  favorable  trans- 
portation facilities,  freights,  etc.,  and  the  proper  exploitation  of  our 
wares,  in  order  to  augment  greatly  oxw  trade  in  animal  products  with 
the  French  Republic. 

Value  iif  iiuimals  (ind  nnimdl  proilncts  iiiiporteil  into  Friinee  tlnring  thr  viilvnihir 

year  jnoi. 

[Compiled  from  "Tiibltuiu  (Jf-nerul  <lu  i-omraeroo  ot  do  la  uavi({i4ti«n,"  imblisbt>:I  by  th"  Frewh 

Govpmment.] 


Artic-lc. 


.  Lire  auimals: 

Hor«m» 

MuU>H  and  aiwes 

Cattle 

Sheep  

QoatH 

Hog« 

Poultry  and  game . 

All  other 

Meat  products: 
Be<'f- 

Fr«.h 

Salt 

Pork— 

Krcsh  

Suit    

Sau'^aires 

Poultry  mid  gaiiie. 

Canned  meats 

Tallow  

Lard 

»)Ieiiijmr^iiriiM-  .., 
other  u:iiniiil  fats  . 
Etftfs 


K^rjfs. yolks  (Tiot  for  f<M»di 

I>;iir\  i»r<Mlu)-ts; 
Butter  - 

Fresh 

.Silt     

Che.-;.- 

Swis^ 

Other  

Milk 

Fresh      

Condensed  

Iliiles  and  skins  lotherthan  fui-s 

W.K.I      .       

Hiiir  

Bri.tl.- 

Feulhers       . 

Feuth••^^  (■■'•  «|uill  j.i'h  *  ..    , 

Ki.ne.l.o;i.-l.Iaek  i-H- 

All  other  iinini.-d  products    

Total        


Total  Im- 

Con!-u;..i-<l'u 

ports. 

France. 

ts.Tia.wi  ' 

12.01:1.442 

!!SR,K59  i 

278,  Ua) 

1. 914,108  . 

i,a«>,43r> 

fi.»«,(I»  ' 

5,:m.7vo 

4,668  1 

4.441 

:»9,in)  1 

«i,24'S 

es:,sa  ■, 

371,7«8 

1,663,708 

i.risr).M4 

1 

4«U,g(8  , 

410.  KU 

lai.ras 

.^i.xie 

aw, 314  i 

!S4.:in 

l,Ttv-...51« 

1.4S7..Vr: 

1.0I2.:)U7  ' 

Haii.<.lK.| 

l,lt!:r..<KU 

i.4ie.iV: 

a7:.>,S!.) 

1H..S1'.' 

:-•.  UitAm 

2.i«n.:pi 

i."!,r«5 

i.."yw.i:» 

iA.mn  1 

:«.:.« 

Tl^,41»."> 

A'\.'<A 

s.  n:i.:4'.»  1 

^..■.7U..Vi-. 

1 

aii.ae 

1 
4.ii4«,(t;7 ! 

:t.<fciV.Vki 

«T.«8 

S<.:fTl' 

:.:{)3,454  ' 

r>.irji*.i»> 

1.98.701  ' 

iCf.  l.a 

12,:nii 

|;>  ;i.^ 

IsSKT.-)* 

iv.-.rs 

IKi.lCt.lH:  ■ 

W.^Is.Sli 

7T..s'i:),(Ki:i 

7:i..s;ii;.ic«> 

I..VM.U1    ' 

l.-.iM.'.d'.» 

Kxi.'no 

KH.-.ta 

;.!>.«. ic  ■ 

T.  l:i;.r* 

14,«77  ' 

U.KTii 

l.ics,41.-) 

i.m.->.:4.s 

(•..KH.UTil  i 

.V44i.,%U 

liiT.li;iV,H.->j  1 

U)..'>U.4M} 
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The  tabular  sUitement  uext  following  shows  our  annual  exports  of 
mnat  and  dairy  produotn,  by  artiolos,  from  isitfl  (o  l!i02,  inclusive. 

Bvef  products. — There  was  a  decrease  in  round  figures  of  8.D,<XK»,0U(J 
in  the  total  value  of  these  exports  last  year  as  compared  with  1901. 
Of  tlie  four  [rrntluf'ts  whi<'h  come  under  this  hoadini;  it  will  be  sf'en 
from  the  table  that  fresh  beef  sustained  the  heaviest  loss  in  total 
value,  although,  proportionately,  the  falling  off  in  tallow  was  much 
fjreater.  On  the  olhi-r  hand,  an  inerease  tnay  1h'  iio<ed  in  the  two 
remaining  prnduets,  namely,  canneil  l>eef  and  sailed  or  eureil  bt-ef, 
and  this  was  quite  considerable  in  tlio  first  named. 

The  exports  of  fresh  beef  last  year  amounted  to 242, <iio,n!t3  pounds, 
while  those  of  1901  reached  the  large  total  of  .i.54,421,70  1  pounds,  these 
figures  being,  respectively,  the  lowest  and  the  highest  on  the  list. 
But  owing  to  the  rise  in  prices  last  year  Ihe  deerea.se  in  tlie  total  value 
was  not  nearly  so  great  as  that  in  the  <iuantity,  an<l  it  may  here  l>e 
stated  that  the  average  price  per  pound  obtained  for  our  exports  of 
fresh  beef  last  year  was  10.34  cents,  wliilo  that  of  l!)Ul  was  U.ll  cents. 

The  canned  beef  sent  abi-oad  last  year  aggi-egated  81,302,981  pound.s, 
whirh  is  an  increase  of  28,123, 301>  pounds  over  IHOI,  The  increase  in 
the  totjil  value  was  even  greater,  proportionately,  thau  in  the  quan- 
tity, the  total  of  1902  having  been  $s,384,454,  or  an  advance  of 
t3,loO,f;72  on  the  figures  of  the  previous  year.  Expressed  in  another 
way,  this  is  an  increase  of  GO  per  cent.  The  average  price  per  pound 
of  the  exports  of  1901  was  9.S3  cents;  last  year  the  price  obtained 
was  10.31  cents. 

There  was  a  satisfactory  inerease  also  in  the  total  valuation  of  salted, 
pickled,  or  other  cured  beef  for  la.st  year,  although  the  quantity  .shipped 
abroad  was  Jess  by  several  tlmii.sand  pounds  than  that  of  1901 — an 
evidence  of  enhanced  values.  The  total  valuation  for  1902  was 
*3,375,401,  as  against  !>3,099,492  for  IHOI,  or  an  increa.se  of  $275,909. 
The  average  value  per  pomul  for  1901  was  5.90  cents;  last  year  it  had 
risen  to  7.15  cents. 

Tallow  decreased  in  ([uantity  from  51,R4G,7i)5  pounds  to  the  com- 
paratively small  total  of  21,3i!-5,405  pounds,  which  represented  last 
year's  export  business.  The  total  value  fell  from  *2,r.9S,092  to 
♦1,330,004,  but  there  was  an  advance  of  full}'  1  cent  in  the  average 
value  per  pound,  the  figures  being  5.21  cents  fur  1901  and  (J.23  cents 
for  1902. 

H<><i  proihirlii. — Till'  majority  of  these  prnduets  sliow  a  considerable 
decline  in  the  exports  of  1902  as  compared  witli  tho.se  of  19til.  There 
were,  however,  two  exceptions,  of  which  canned  pork  alone  showed  an 
inerease  in  both  quantily  and  value,  while  hams,  although  less  in 
tpumtity,  gained  in  t(jtal  valuation.  •  . 

The  scarcity  of  the  home  supply  eau.sed  an  cuornu)us  depreciation 
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iu  thoquantityof  bacon  oxpoi-tetl  last  year,  the  total  being  270,141, Ifl 
pounds,  as  against  447,ti20,3.'57  for  1901;  but  tho  deci-ease  in  the  toUl 
valuo  yrnH  relatively  uiuuh  less,  the  amounts  l)eiug  #30,402,5CKi  for  I'tflJ 
and  ^27,101, 131  for  10O2.  The  average  price  per  pound  was  therofan 
necessarily  higher  last  year;  il  rose,  in  faet,  very  close  to  1.25  cents  t<m 
each  pound  exported.  The  exaut  averages  for  the  years  in  qao<stiQi 
were  8.80  «;cnts  for  1001  and  10.03  ceuts  for  1902.  1 

Tlie  quantity  of  hams  shipped  abroad  last  j'ear  was  not  quite  solarn 
as  that  of  the  year  before,  when  •2'H\ir)(),0f>4  pouudswere  sent  out,  tlu 
quantity  last  year  being  224,1132, .S89  pounds;  but  the  total  valnatioi 
was  higher — the  Ivighe.Ht  on  tho  list,  in  fact — the  amount  ri.vic1iitig 
$20,151,091,  while  that  of  19U1— the  next  highest— was  ft24,7;}9,<Xt8 
The  rise  in  the  price  oriiams  was  not,  however,  quite  as  great  as  tbjH 
of  Itaeon,  mentione<l  in  tho  preceding  paragraph,  it  being  a  littlj 
under  1  cent  per  pound;  the  exact  avei-ages  for  the  exports  of  Lninj 
for  the  past  two  years  were  10.73  cents  per  pound  for  1901  and  11.9 
cents  for  last  year.  1 

Both  salted  and  fresh  pork  showed  a  diminished  ex]K)rt  business  il 
1902,  but  the  falling  off  was  not  large  in  either  ease,  and  values  coq 
tinned  on  tlie  rise.  1 

Canned  pork,  like  canned  beef,  made  a  considerable  advance  in  boti 
quantity  and  value.  The  total  .sliipments  last  year  aiuouutcd  ■ 
13,044,954  pounds,  valued  at  $1,240,331 ;  while  the  totals  of  1901  weit 
9,341,262  pounds,  with  a  valuation  of  $744,4.55;  thus  showing  ai 
increase  in  1902  of  3,703,692  pounds  in  quantity  and  ♦495, .S70  d 
value.  The  rise  in  unit  value  was  also  no  less  marked  th&u  that  d 
the  totals,  the  average  value  per  ijound  advancing  from  7.97  cents  il 
1901  to  9,51  cents  last  year.  1 

Lard  is  by  far  tho  largest  single  item  in  our  exports  of  animals  sal 
animal  products.  The  export  list  on  page  490  shows  its  proportion  U 
tho  whole  to  bo  20  per  cent,  while  l»acon,  hams,  fresh  lieef,  and  cattjj 
come  next  in  order  of  magnitude,  all  the  latter  being  close  together  il 
this  respect  and  each  having  approximately  10  per  cent  of  the  totaa 
tho  five  produet.s  named  tJjus  consuming  GO  per  cent  of  tho  eutiit 
cxi)orts.  J 

There  wiw  a  falling  off  of  about  one-sixth  in  the  quantity  of  laiJ 
shipped  out  of  the  country  last  year  when  coiuimred  with  1901.  Thl 
business  of  the  latter  year  amounted  to  007,200,176  jwunds,  valued  aj 
$51,626,340,  while  last  year's  shipments  totaled  504,153,355  pounds 
with  a  valuation  of  $50,869,699.  It  may  bo  seen  from  the  table  belolj 
that  the  totals  of  1902,  ju.st  mentioned,  when  taken  together,  stand  il 
a  somewhat  extraordinary  relation  to  the  other  lard  totals,  inntiniucl 
as  the  quantity  for  19ii2  is  the  smallest  of  tho  series,  whereas  the  vhB 
nation  comes  out  second— is  very  close  to  the  first,  in  fact.  TliLs  mud 
mean  that  there  has  been  a  very  considerable  incresise  in  the  niarkd 
vnlun  of  this  product.     It  may  iherefoi-e  be  of  interest  lo  bx)k  Inta 
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the  extent  of  this  rise  by  taking  tho  uveratjes  of  several  of  the  years 
on  tfu>  list.  In  1890,  tho  firyt  year  incntioDinl,  tlio  average  prieo  jkt 
pound  obtained  for  our  exports  was  onlj'  5. 07  cents.  Tlireo  yoai-s  later 
(in  1809)  we  find  the  value  but  a  trifle  higher,  namely,  0.02  cents,  and 
ullliouf^h  there  was  a  noticeable  increa.se  in  1900,  it  was  still  under  7 
cents.  The  greatest  advances  look  iJlaee  in  the  last  two  years,  eacli 
ol  which  saw  a  rise  of  full}*  1.50  cents  per  pound,  the  average  for  1901 
having  l>oen  S.50  cents  and  for  last  year  10.09  cents.  It  will  thus  be 
seen  tliero  has  been  the  unprecctlented  advanee  of  more  than  4  cents 
per  pound  in  three  years. 

MiHcellaneoKS  meat  pro'hict.s. — All  of  these  show  a  smaller  export 
business  la.st  year  than  in  1901,  but  in  no  case  is  the  decrease  very 
prominent. 

Tiiemost  important  of  these  ])roducts  isoleooil  and  oleomargarine, 
and  it  should  be  mentioned  here  that  our  foreign  trade  is  almost 
entirely  with  the  oil.  The  finished  product,  oleomargarine,  comprises 
onlj'  about  5  per  cent  of  tho  total.  The  exports  of  the  combined 
product  last  year  were  114,483,015  {wunds,  valued  at  111,124,850. 
Those  of  1901  were  somewhsjt  larger,  namely,  108,92.3,210  pounds,  with 
a  valuation  of  $1.'1,451,231.  A  scrutiny  of  these  figures  will  show  that 
the  falling  off  was  more  marked  in  the  quantity  than  in  the  value. 
There  was,  indci'd,  a  very  distinct  rise  in  the  average  price  per  iM>und 
last  year.  The  following  are  some  figures  regarding  export  values  of 
iheoil  by  which  it  will  be  seen  the  rise  in  1902  was  extremely  marked: 
The  average  price  per  pound  in  19<K)  was  7.22  cents;  in  1901  it  was 
7.91  cents,  and  last  year  it  icuchi'<l  9. GO  cents. 

Dai ri/  prod ttcls. — There  was  a  serious  falling  off  in  the  exports  of 
bntter  in  1902,  but  it  may  bo  noted  from  the  table  below  that  thes«> 
Lave  Ijeen  of  an  erratic  nature  for  several  years.  The  quantity  sent 
abroad  in  1901  was  24,249,505  pounds;  last  year  it  was  only  8,959,310 
pounds.  There  was,  however,  a  rise  in  the  value,  the  average  price 
going  from  17.20  cents  per  pound  in  1901  to  18.77  cents  in  1902,  an 
increa.so  of  1.50  cents. 

Shipments  of  cheese  decreased  also,  but  to  a  much  less  extent  than 
those  of  butter.  The  total  qiian  lily  sent  abroad  last  year  was  19,095,438 
pounds,  as  against  31,390,ll.!i  pounds  in  19ul.  The  price  paid  for  our 
cheese  rose  to  an  even  greater  extent  than  that  of  butter,  the  average 
valuation  jjcr  pound  having  lx?en  11.05  cents  last  year,  while  the  price 
received  in  1901  averaged  9.57  eent.s. 

Exports  of  milk  depreciated  about  40  percent  last  year,  the  total 
valuation  having  been  $1,090,051,  as  against  $1,640,579  in  1901,  The 
returns  do  not  say  how  much  of  the  [n'odufl  is  fresh  milk  and  how 
niucli  the  condensi'd  variety,  but  the  latter  no  doubt  forms  the  larger 
propoi'tion,  although  it  has  been  demonstrated  by  the  Bureau  of  Ani- 
mal Industry  that  fresh  milk  can  be  exported  to  Europe  in  excellent 
condition. 
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The  accompauyius^  tablo  shows  the  extent  of  each  of   the  above 
exports  annually  for  the  past  seven  years: 

Exporl.i  <(/  mi'dt  anil  meat  jiroilnctH  ami  dairy  jn-ixliirtu  for  the  years  ISiMj  to  JCn)l. 
LCompilod  from  roiwrts  of  the  Bureau  of  StatiKtU's,  Trea.s\iry  Department.] 


Article. 


Bwf,  canned: 

W96 

inn? 

inm 

1899 

IWXf 

liWl 

IMH 

Beef,  fresh: 

1«« 

iwir 

1W>S 

1899 

ISIK) 

l»ll 

mvi 

Bi'ef,  other,  rurerl: 

1898 

ItW 

1W8 

vm 

liim 

UKII 

V.*t> 

ThIIow: 

Isiii! 

WIT 

IKUS 

isini 

l!««l 

iwii 

Iflici 

B;i<iiii: 

1s!»i     

l-fir 

IWls 

IKir.i 

imm 

liidl 

l<.«c> 


II:i 


Qiinntity. 

Pournln, 

«l,lfi8,ftJ7 

42,«H.rai 

49,3«},21« 
51,915,145 

8I,:»a,98l 

ai2,9t.'5.4<B 
279,862, 390 
2iiT,45«,9(l« 

:ti2,Kr>,(i:in 

!»i..S,W..57« 

:«»,42i,T;n 

K-..i«fi,2«« 
4.3.854,117 
4X.  724,  Tit) 
4(!,(lfii.(147 

5t;.:r.i,ii7 

5;;,5>8..-.12 

ir.i<.i'i.;p!i7 

8;'>.44!l.(IMl 
.V>.(»«l.(ll'(i 

ii«;.M!i,  i'.«i , 

97.2):!,  l'«i 
IT.'.  :."«■),  4:>; 
5l,fti>.7i--, 
:;i.:«r..<i-5 

4:!il.>.V.i.r,iii 
5TsjN-;.s:>j 
(.l.'.i;-:!.:;;.-, 
f>.%-.iiii,,:^s 
4(1.).  !c;  I .  s:;.-; 
4i7.i;-.ii.:i:i7 
:;;(!.  II  I.  Ill 


*    r.  l.-.i.-..:.!--..! 

::Jl.oIl.'..'p"l 

:.Mii.  i;4i!..,.-.!i 

-VVAVkI'^ 

■    :,'..'i,!i»:.>.;i''.i 

■IncUiii.Ml  in  ".Ml. 


Value. 

Ihtlhtrs. 

5,335,2H.-J 

3,728,607 

:!,4«<.240 

4.  .529, 5.50 

.5,1.50,0111 

.5,2:K,782 

8,:!S4,4.54 

22.498,2.51 
22,298,:i38 
22,tU4,O40 
28,m.ffil7 
29, 31  rr,  778 
3:J,2i'4,877 
2.5,<l:>8.;«« 

4.707,094 
2,244,5(18 
2,737,3fl4 
2,iil7.828  ' 
3, 277. CM  I 
3.09!l,  49;; 
3.:i7.-.  illl 

3.:i.>ii,  Ml 

4.209.;>'".l5 
I,2h:).7.")1 
4,(!T4.WI| 

2.  I19X.  r.;i-; 
\.;cv.im 

:il.ii5:..">iii; 
:s)..s■.1l.:^2 

l.'>.7--il.i>45 

41. HI-. <•;'.) 

IIT.K'.I.'MI 

:si.  4llr>,  .v«i 
:.-7.  liil.  CM 

i:.,:.'24,>i-; 

III.  .'.--l,  (Mil 

21.(115.  5:>i 
:;l.ii|3..V.IV 
:!4.7:ri,i»i:! 
Si.  151.(191 
ith.-r  incHt  i»r 


Article. 

Pork,  salted  or 
pickled: 

1890 

1897 

1898 

1899 

19U) 

im 

1902 

Pork,  fresh: 

1898 

1897 

lsa< 

Wl9 

isa) 

lilOl 

1902 

Pork,  canned: 

1899-1 

1900 

1901 

1'.«I2 

Liinl: 

ISIK! 

lS9r 


Quantity.         Valoc. 


1M..< 

IKWI 

19(111 

liKll 

I'.Kti 

oliHi  i)il  Hud  ol.'dunr- 
pirinc: 

\si» 

I«i7 

18119   

I'.KId 

liml       

19(t.' 

Sjiu-a-;*' 

iii.-at^: 

tiKId" 

llKll.. 

l!:(t.'. 
S:nis:i;:c 

IS'.Kl 

IS'.iT. 
..dni-t-,"  1 


Pi^uiuts. 
03.544, 1(» 

68,re(,.n> 

116,8(S.>,5T8 
137,  ,57a.  ti05 
140.915.067 

I27,a6;},:«ffl 

98,2(B.179  , 

I 
I 

315,346  ; 

4,18.5.(»l) 

3n,4«4,516  I 

34,041. 84:j 

25,57B,T65  ! 

40.34C.780  I 

81. 171, -W  I 

3„571),,'iS4  i 
9.:«i8,0rC) 
fl.:M1.202 
13.044.054 

.52(1. :»).  210 
(«I.0(»I.<>11 

7;iii.(:!i).2S2 
(ao.otis.wp 

(IO'.l.4'.3,.3;> 
Hfi7,2t!ii.  I7t! 
.501. 1,5:4.  :;55 


3,aM.«<stt 
S.SfR.MJ 
».fC4,IHS 

7.!w.rw 
9..W).<;i5 

10,S£>4.(U5 

9,4m.nr> 

18. 1«l 

28P.sr 

5:.<e7..=ilS 
2.SM.1W 
l.»C.»» 
3.221.736 
2.7«4."»"iO 

2:i'..5- 

■.4!.!97 
744.  1.55 

1.21"  :t;: 

at.M-i.ji' 

.'t.MtV.t!l 

43.  4411,  ■.".;! 
41..V'1  U-' 
42.(CCI,.V'7 
fil.tt^i.tH'. 
5<l,.si;',«'J 


tlid  >ati.-^-i^'c 


iai.|!K;i.2ii7 
122.0.V.,9n 
ll2.'272.:t» 
144,4:18.709 
I(4.;i2l.70>; 
•<.!i2:<,21(t 
lU.4K2.i;l5 


5..s«7.1fr-2 
7.14(1.383 

(i.;{.'8,.527 


.■<.:iVi.M:i 

7,3i«I.H'l 

8,(J>4.T21 

10.241. :il7 

ii.;«s5.9:i; 

l:f.45I.S4 
|1,I2I.-'.'<| 


5i:(.>i« 
(R'.l.Xl 

l.fiNi.HJI 

i.trT.i'.t! 


■  ■violin  ti»  this  dat«' 
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Ki'jJoWs  of  meat  and  meat  products  and  dairy  proOnelit.  etc. — Continued. 


ArtiflO'. 

Quantity. 

Value. 

Article. 

Quantity. 

Pountlt. 
27,220,213 
30,914,783 
1.5.034,189 
27,300,869 
13,283,657 
24,249,663 
8,959,316 

44,530,234 
00,180,651 
40,623,994 
34,086,833 
M,  059,049 
31,396,115 
19,095,438 

Value. 

Sausage  casings-  -Con- 

Poundtt. 

IkMam. 
1,762,431 
1,890,164 
2,931,603 
2,022,496 

Batter: 

1896 

Dollars. 
3,909,900 

1K98 

1897 

4,497,878 

1800                                             

1898 

2,428,143 

Iflno           ' 

1899 

4,602,744 

1901                                 ' 

1900 

2,396,062 

IflUtJ                                    

1.7.'B-2B3 

1901 

4,184,90} 



Hrat    in-odu<*ts    not  '                       1 

fipfciflfd: 

1896 2.413,281 

1902 

1,681,725 

Cheese: 

1896 

3,846,703 

1WJ7                                                          3,243,188 

1897 

6,432,371 

1888                            '      .      .                 S.IDO.'UT 

IrtW 

3,370,81* 

18!f9                              ' 

.5,810.iB5 
5  ni.Man 

1899                    

3,376,10ft 

1900                              ' 

1S«0 

5,649,254 

IflOl                 1 5.«72.44« 

1901 

8, 006,  .344 

1902                              ' 

4,487,623 

1902    

2,109,847 

Poultry  and  game:       ' 

1890         .         .      ..'     

.'•1,981 
66,316 
91,819 
230,322 
679,440 
866,322 
847, 4.W 

MUk: 

1896 

397,181 

isirr        1 

1897 

635, 37» 

1898                              ' 

1898 

692,925. 

'"■^ 1 

1899                            '  

1899 

- 

1,188,067' 

1900 1 

1900 

1,288, izr 

1901 

1901   

l,e46,67» 

1902                  -     ... 

1902 

1,090,051 

The  next  tabular  statement  presents  the  export  business  of  the 
above  products  for  1902  in  detail,  as  regards  their  distribution;  the 
quantity  and  value  sent  to  each  country  or  other  territorial  division 
of  the  globe  is  given  whenever  such  information  is  available. 

Qnautity  and  value  of  e.rports  of  meat  and  meat  products  and  dairy  jyroducts 
for  the  calendar  year  lOOi,  by  countrieji. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Treasury  Department.] 

Article  and  country  to  which  exported.  I    Quantity.         Value. 


Beef,  canned: 


Pounds. 


United  Kingdom _ 67 

Belgium ' 

Prance  

Germany ] 

Italy 

Netherlands ' 

Other  Knrope .'. 

British  North  America 

Central  American  States  and  British  Honduras 

Mexico 

Cuba 

Other  We.it  Indies  and  Bermuda 

Argentina 


•| 


093,664 
8ai,669 
!i02,000 
.529,883 

.56,100 
143,275 
487.284 
770,710 
263,961 
169,549 

49,112 

445. 2:19 

1,006 


Dolla 
5,808, 

38, 


,272- 

•n 

|,(115-' 
,73a 
.fi81 
,42» 

7r» 

832' 
.654 
,993 
.169 
180 
I2». 


14;j24— ():j- 


-33 
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Quantity  and  value  of  exports  of  meat  and  meat  product*  and  dairp  product* 

for  the  calendar  year  1902,  by  countries — Coatinned. 


Article  and  conntry  to  which  exported. 


^wtntitx- 


Tmhie. 


Beef,  canned-Centlmaed. 

Bmzil 

Colombia 

Otlier  South  America ... 

Chinese  Empire 

BritLsb  Eaat  Indies 

Bongkong  

Japan  

British  Australasia 

Philippine  Islands 

Other  Asia  and  Oceania. 

British  Afrk» 

AH  other  Africa 

Other  coantries 


i^>un<i«. 
89,  SOB 
88,474 
SM.STS 
66,786 
<R,4S6 

sni.ffir 

88,175 

iM,4;» 

717,981 

«;,»«> 

15.082,180 

8,608,488 

17, 888 


Total 

Beef,  fresh: 

United  Kingdom 

British  North  America 

West  Indies  and  Bermuda . 
Other  countries 

Total 


81,362.981 


9,isa 

9,M3 

nt,m 

7,587 
7,390 

n.sn 
s,s» 

14.897 

TB,41S 

8,838 

I,anB.6!T 

881,612 

t,OU 


8.3M.4M 


«88,«>7,9U 
I  476,086 

I       2,708,166 
i  27,927 


242,01.'>.0I« 


(8.81S 
S»,8B1 

2.a» 


»,«■«.»»> 


Boef,  other: 

United  Kingdom 

Belgium 

France 

Germany  

Nctlicrlands 

Other  Europe 

British  Norlli  Amoriea 

Central  Amei*i«^nn  StatoM  and  Briti-iU  Hondiiras. 

Mt*xif(t 

Cuha 

Otlier  Wcht  Indies  and  IJtjnnuda 

Bi'azil 

Chil*- 

Colour,  lia 

Otlior  South  America 

A.siaund  (Keunia 

Briti.-li  Africa 

All  otlier  Africa 

Other  countries 

Ti.lal 

Tallow: 

I'nilcil  KiiiU'ldin 

Ueltfium 

France  

<icrmany 

Italy. .^ 

ITetlierlands 

Otlier  Kurojie 

British  Xorth  America 

Ccntnil  American  States  and  British  HnnduraB. 


16,919.901 

i.V6.r:9 

1,581),  610 

9».*77 

101,  (W) 

6.."i»i 

«.!»C.K4 

»4fi.:!r 

tnn.sis 

7(1.  SSI 

2..'»l.7(B 

137.*1 

.-.,.')i>l,K10 

»!i..r« 

He.  (KB 

4').i» 

7.7.13 

.170 

Kt,7rti 

4.«» 

4.  as,  .-164 

.^o.ts 

7.(1(10 

iXi 

10:<.(t5r> 

7.4W 

aw.sTiO 

17. 4C 

:t.(S'2.361 

22*. -iW 

i.tci.sw 

n>.:l-'5 

»iT:i.4:r) 

«('.  rsi 

a«.(W) 

12.;Oi 

ti-,.Ki() 

4.:  41 

4r.i!w.>.w: 

:«.:»:.■..  Ill 

.'■>,S\*..%7»t 

.'.i.^,  1", 

Si;,.-A-. 

4S.lt» 

l..Vir..R42 

!r..<« 

:i.J7s.4» 

•is.Tn: 

£;..';i4 

I.i^K 

3.4.'K.S71 

iai..s>i 

1.938,6:fi 

124,  riM 

76.«fl6 

4.:r3 

l.TtS.ilU 

115.(01 

NINETKENTH    AJ!fHUAL   REl'OBT. 


511 


Qmantity  and  value  of  rxpnrts  of  mrat  and  meat  prodttetx  and  linirfi  prtidueU 
far  the  calendar  yrar  1M2,  l»i  rountrie» — CV/nfintwd. 


ArtidB  Bod  oountry  to  wUck  esportod. 


Qmntity. 


Value. 


Tanoir— Contimwd. 

Moxieo , 

Cuba - , 

OUier  Went  Indies  and  Bermnda 

Bnail , 

ChUo 

Colombia , 

Ottier  Booth  America. 

AMa  and  Oeeani* 

Other  ooontrtea 

Total 

Baooo: 

Vnititd  KinfdOB 

Belgium 

Franco 

Oeruiany 

Nethei-lawto 

Other  Eorojpo 

British  North  Amcrii:a 

Central  Amoricaii  States  and  British  Bonduras. 

Mexico 

Caha 

Other  Weat  Indies  aud  Bermnda 

Brazil 

Colombia 

Other  South  America 

Chinese  Empire 

Pfailtppine  Islands 

Other  AKiaaod  Oceania 

British  Africa 

All  othi<r  Africa 

Total 

Hums: 

Unitud  Rincdnu 

BelKinm 

Vranco „ 

Btrmutf 

Methi-rlaadii 

Other  EHropo 

Britu^h  Kurtb  America 

Central  Amcrimn  States  and  Brititih  Honduras. 

Mexico 

Cnbo 

Other  Wcat  Indies  and  Bermuda 

Braiil 

Colombia 

Venczoehk 

Other  South  America , 

Cliineso  Empire 

British  AnstrnlaMa 

Phdippinc  Islands 

fHher  Asia  and  Oceania 

BritiHh  Afrii'tt 


PuuiHb. 
MS,  in 
128, 6B& 

i.asi.eoo 

%9,38T 
37,I3D 

«,tm 

«6,MC 
a>,TS6 
158.002 


n.ara.MG 


«8,7»3,(W8 

13,a<7,05l 

288,684 

ia.i(n,in6 

5,501,831 
4,825,88!) 

3,  DM,  sat 
au.aia 

3,b<0.UU 

318,£a8 

1.5£1,4T8 

38,211 

:t5,(II« 

llB,4f.7 

64,110 

136.  tOI 

SI,  090 


e70,lil.lil 


lM,7U,r4& 
6,4)16,  iM8 

tat.rm 
i.asn.aK 

1,1188.324 
l,498,!«B 

r>.HC4.Kni 

a47.T54 
487.WI7 

4,  re,  041 

1.724. 4SS 
23,160 

134,  »(7 
223.388 
38.t,lia8 
21tt,lMI 
33.284 
173,  X5 
IMI.OIA 
«r7,CS9 


iS.WU 
7.«6 

87,522 

30,906 
3,020 
3,IM 

43,580 
1,317 

13,ia8 


1,330,004 


£2,070,353 

1,  mm,  357 
zT.sao 

1.455.434 

n<8,0iji 

453,500 
434,310 

W.)»4 

32,7»4 
.'i7»,  188 

41. .'•22 

Ill7.a«l 

2,«71 

!.T.7a0 

i«,23a 

8,164 
2*.  033 
8.KS 
2,K2V 


27.101,431 


94,3 


6!ff,e4.'i 

14,  ((70 

ia»,793 

205,283 

U'<5,430 

003,0110 

20,(103 

r.1,1132 

506,757 

210,023 

2,012 

15,444 

3l,l.'i4 

48,.-B3 

34,  mo 

4.004 
21.300 
l«,81« 

;i  1,008 
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Quantity  and  value  of  exports  of  meat  and  meat  products  attd  dairy  prothiett 
for  the  calendar  year  1902,  by  countries — Continaed. 


Article  and  country  to  whicli  exported. 


Hams— Ck>ntinQed. 
All  other  Afrii-a . 
Other  countries  . 

Total 


Quantity. 


Talne. 


Fitundji. 

]o.»;i 

25,040 


2et,IWIS,»» 


Pork,  canned I l.V>l4,fl64 

Pork,  fresh  and  salted:  | 

United  Kingdom ' 

Belgium I 

France 

Qornuiny 

Netherlands ; 

Other  Europe I 

British  North  America | 

Central  American  States  and  British  Honduras I 

Culia - I 

Other  West  Indies  and  Bermuda ' 

Brazil 

Colombia ' 

Other  South  America 

Philippine  Islands 

Other  Asia  and  fVeania ' 

British  Af  ri<» 

All  other  Afri<-a : 

Other  countries 

Total ' 

Lard: 

I'nitid  Kinjidom 

Belgium _  _ 

Knin<e 


rMlan. 

i,3s: 

3.371 


Italy 

X«'t  hcrlainls 

otiit  V  Europe _ 

llritirh  North  Ainciiea 

("ertrul  .\ineriniii  .Slates  nnil  British  Hdiulunis- 

Mexiiii 

(hiltfi 

Other  ^^^■^t  indies  and  Bermuda 

Areeiitinn 

Bnizd 

(Iiile 

Ciiliinitiiii  

Veue/.nehi 

<>tli;r  f-'*»uth  Aineriea    

Pliilippine  I.slnnd'^ 

other  A-iiiniiil  ( (le.iiiiii 

British  Africa      

All  ..tlierAf lien    

Otlit-r  ei.untriert 


Total      .... 
liardciiinniniiidH 


K»,ur5,5M 

7.087.4n 

4.6K>.QSS 

4'j3,lti 

46,000 

4.cn 

5,798,207 

4U»,S1) 

5,643.631 

622. 1» 

4.856,771   ' 

405.  s: 

10.111,244  ' 

MS.  IS) 

l.SM.Sll 

lIl!,W 

3.fi23.211   ' 

SIS.  as 

8,657, 9(8  : 

m3.(H» 

ISO.  100 

13.(61 

156,082  ' 

14.19 

»,22S>,9f»  i 

2>7,SS> 

11,400 

i.o:i 

BOB,801  ; 

57.r,5 

!i63.778  ■■ 

6I.M0 

12.7(10  ■ 

l.ins 

114.5SO 

lI.».-» 

13»,4;H.»(K»  ■ 

12.  IW..VJ 

1 
11»*.71«.IH« 

2>.>.41'J,!.^ 

aj.swi.tcc  : 

i,an.:-\ 

3,  («-).. 'i« 

s^'s.  ?•; 

irio.i.'w.Tao 

i.-..i>ss.i.r> 

1,1(0,  !>.«,-> 

ii^'^i' 

4.j.970,p(i7 

t.:<ar- 

31.  (&'},««! 

i.;>:-.:tv- 

itro.wc* 

lu-i.ii:.-, 

1.9r4.K» 

llft.TW 

.••.7H:,24:i 

rsst.:.« 

33.a<l>,4ti.-. 

2  iv;.*" 

(I.4.-|B..')« 

o«  •«•.'. 

41),  297 

.•).i+' 

.H.CK4.r70 

vet.vi 

:<R4,i<»4 

4L'.«>: 

i,s2s,ir*i 

I'M.t.'d 

2.T49.«Di* 

2•.*'.:^> 

4..Vi7.5>» 

4.r,>.'' 

2IO,t>;» 

SV-i" 

SI9.9S2 

WS.Ttl 

:i.lSl.i<.>4 

;»2.;iK 

:«:4,a»  ■ 

4II.OU 

Tii.tnt 

rt.'.tC 

!)m.i.-):i.:irw 

:<(.!«<.>'.«• 

:«,l«H.4.'iO  1 

2.!««».4e'- 
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Quantity  and  valxie  of  e,rpofts  of  meat  and  meat  products  and  dairy  products 
for  the  calendar  year  lOO'J,  by  countries — Continned. 


Article  ami  country  to  whicli  exported. 


Quantity.        Value. 


Mutton 

Oleo  and  oleomargarine: 

Uniti^d  Kingdom 

(lermany 

Netherlands , 

Other  Europe 

British  North  America 

Central  American  States  and  British  Hondaras. 

Mexico 

West  Indies  and  Bermuda 

Colombia 

Other  South  America 

Asia  and  Oceania 

Other  countries 


Total. 


Poultry  and  game 

Sausage  and  sausage  meats. 

Sausage  casings 

All  other  meat  products; 

Canned 

All  other 


Butter: 

United  Kingdom 

Germany 

Other  Europe 

British  North  America 

Central  American  States  and  British  Honduras.. 

Mexico 

Culm 

Other  West  Indies  and  Bermuda 

Brazil 

Colombia 

Venezuela 

Other  South  America 

Chinese  Empire 

Japan  

Philippine  Islands 

Other  Asia  and  Oceania 

British  Africa 

All  other  Africa 

Other  countries 


Total 

Cheese: 

United  Kingdom 

Uermany 

British  North  America 

Central  American  States  and  British  Honduras. 

Mexico 

<'tilja 

other  West  Indies  and  Bermuda 

Hrazil 


Pound: 
3,  no.  010 


806,  SM9 
052, SiO 
612,082 
491,124 
091,382 
188,990 

99,2n0 
S98,»49 
116,038 
330,814 

00,417 
134,110 


114,482,818 


6,3«,fi27 


,424,932 

T,837 

825 

778,093 

189,247 

433.106 

122,917 

,263,450 

816,867 

00,3r8 

493,586 

115,082 

41.927 

154,854 

6,623 

43,6,54 

2,190 

205 

3,4.^4 


8,95e..S16 


18,900,776 
4,100 
lii6,924 
168,470 
890,487 
114, 4:» 
717,224 
328 


Dollar: 
819,827 

607.956 

2,368,574 

6,431,874 

2,164,640 

112,600 

19,008 

12,940 

srro.oao 

10,908 
35,822 
6,326 
14,475 


11.124,860 


847,430 


672,770 


1,75,5,293 


1,779,103 
2,708,430 

837,382 

1,138 

182 

157,108 

40,010 

86,160 

26,624 

238,467 

116,410 

13,626 

84,388 

22,115 

0,724 

34,347 

1,193 

10,665 

610 

85 

621 


1.681,723 


l,8;S,:i23 
406 
16,307 
22,607 
50,288 
14.593 
91.256 
22 
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QaanHtg  and  ralue  of  erportu  of  meat  and  inrrrt  pTfxiu(H»  antt  iJnirg 
for  tht  talrndar  ijear  190-!,  by  countrifx — ConWiiued. 


Artiel*  aad  coantrr  to  wMeh  exporfeit. 


t'lMwwe— C'ootinncA 

Colombia 

Other  South  America  . . . 

CUneso  Esipiro . 

Japim 

PMUpplne  blkBda 

Othar  Agte  sod  Uc<muiI». 
Other  cooBtria*. 


Total . 


Uilk. 


QnmtSt^T- 


M,I01 
S0,4D8 


n,fm,tm 


Vatoe. 


t.vm.\ 


uvm,<ai' 


WOOL  AND  WOOL  MANUFACTURES. 


UfPOKTS. 

Wo  imported  wool  and  mauafactares  of  wool  to  the  value 
138,302,001  dnriiig  the  calendar  jear  15)02,  this  hoing  the  lai 
amonnt  in  any  year  since  the  change  of  tariff  in  18[>7  fnosed  l^ 
immense  importations  of  that  year.  The  imports  of  IftOl  ireTe  «>i»- 
siilt'rably  less  than  the  above,  namely,  620,021,004,  so  that  the  cxccstSj 
of  last  jear  (»ver  1001  was  $8,740,037.  This  increase  wa.'*  pai-tifii>al€ 
in  almost  equally  by  the  several  classes  of  raw  wool,  as  well  as  by  Xhi 
manufactures. 

Imports  of  clothing  wool  increa.sed  from  a  total  value  of  ^,7ifi,< 
in  1001  to  $7,333,355  for  last  year,  the  quantities  being  43,S77,183 
pounds  and   55,030,900  pounds,  respectively.     In   regard    to  valao^l 
there  wa.s  little  difference  in  the  averages  of  the  importations  for  thol 
two  years  quoted,  the  figures  being  13.35  cents  per  pound  for  1901  aad 
1-3.11  cent«  for  1002.     The  principal  tcrrilt)rial  sources  from  which  w«i 
obtain  this  cla.ss  of  wool,  as  given  in  the  Treasury  returns,  are  the] 
three  following,  namely.  South  America,  United  Kingdom,  and  Asia 
and  Oceania,  and  the  increase  of  last  year  was  shared  by  all,  alUioagli 
to  a  greater  extent  by  South  Ameriea  than  the  others.    It  zn«y  b»  aotedJ 
however,  that  the  South  American  product  is  of  a  much  Iottw  ^ndol 
than  the  European  and  Australian  stabile. 

The  imports  of  combing  wool  increased  fully  100  per  cent  lae^  jrcflrl 
over  the  year  before;  they  were,  however,  no  larger  than  the  import4J 
of  two  years  ago.  The  totals  for  last  year  were  11,100,701  poamlfl 
valued  at  $2,00.3,527,  which  is  equivalent  to  18.05  cents  per  ponnd;] 
the  corresponding  average  for  1001  was  IS.. "iO  cents.  More  tliHii  half) 
the  combing  wool  iiniK>rted  conies  through  the  United  Kingdom,  sndj 
the  best  part  of  the  remainder  comes  from  British  North  Amerira.( 
This  clas.s  of  wool  is  the  most  expensive  which  we  iuii>ort,  und  iti 
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includes  .1  cOTi«i<lf rablc  (iiiniitlty  uf  mohair  (Angora  f^otit  hair),  th« 
domestie  supply  of  whic^h  is  well  known  to  b«j  inadequate. 

The  importiitions  of  carpet  wool  in  1002  amoimted  to  10!),254,!»6B 
pounds,  Avith  a.  valu*  of  ^10,352,84.1.  This  is  about  one-third  ffreater 
than  the  bu.sines-s  of  1001,  the  totals  for  that  year  hnviujr  1>een 
7ij,808,998  pounds,  with  a  value  of  *7, 31(1,132.  The  respe<3tive  aver- 
ages per  pound  wero  0.52  cents  for  1901  and  9.33  cents  for  last  year. 
Thus  it  will  be  seen  that  all  classes  of  raw  wool  were  a  little  higher 
in  iirice  in  1001  than  ihey  wore  last  year.  The  carpet  wool  received 
at.  our  ports  comes  cliiefly  from  the  United  Kingdom,  other  Europe, 
China,  mid  South  America,  in  the  order  named.  The  greatest  increa.so 
in  1002  occurred  in  the  imports  from  China,  which  were  more  than 
double  those  of  1001. 

ilaniifactures  of  wool  are  divided  in.  tUo  ret  urns  into  several  classes, 
the  names  of  which,  together  with  the  quantity  and  value  of  the 
imports  of  each  for  U>02,  are  as  follows:  Carpets  and  carpeting, 
1,053,648  square  yards,  valued  at  f3,393,538;  ready-made  dothiny, 
value,  81,802,068;  cloths,  4,075,918  pounds,  with  a  valuation  of 
S5, 054,384;  dressgoods,  3(>,5;J8,040squiU'e  yards,  valued  at  $0,775,042; 
knit  fabrics,  value,  $7:JS,884;  mnngo,  flocks,  rags,  etc.,  300,156  pounds, 
value,  $77,124;  shawls,  value,  $44,7*57;  yarns,  405,853  pounds,  value^ 
*213,770;  all  other,  valued  at  |!47L,288.  When  compared  with  1901 
the  importations  of  carpet*i  and  carpeting  la.st  year  show  a  slight 
increase,  while  the  business  in  ready-made  clothing  was  practically 
the  same.  Clotlis  )ncrea.sed  about  one-fourth,  dress  goods  about  ono- 
sixth,  and  knit  fabrics  about  one-third.  There  were  no  changes  of 
moment  in  auy  of  the  other  classes  of  maaufiictures.  More  than  half 
the  carpets  and  caipeting  we  import  comes  from  continentAl  Euroije; 
alx>ut  70  per  cent  of  the  cloths  is  furnishe<1  by  the  United  Kingdom 
and  most  of  the  residue  by  (tcrniany;  the  major  part  of  the  dress 
goods  is  also  supplied  by  the  United  Kingdom,  but  France  is  a  Lirge 
contributor  in  this  class  as  well,  and  Germany  sends  nearly  all  the 
remainder. 

KXPORTS. 


There  being  a  large  shortage  of  raw  wool  in  the  country,  it  neces- 
sarih'  follows  that  the  exports  of  the  domestic  product  would  be  of 
liitle  extent.  The  quantity  sent  abroad  last  j'car  was  445,702  pounds, 
valued  at  §03,814,  ami  although  these  totals  are  small  they  are  never- 
theless a  big  increase  on  the  (igures  of  the  year  i)reviou8.  The  aver- 
age value  per  pound  of  the  exports  of  1002  was  14.32  cents,  and  this, 
it  maj'  be  noted,  is  about  I  cent  per  pound  higher  than  tlie  average 
lu'ico  of  foreign  clothing  wool  iniportetl  in  the  same  year. 

There  was  a  slight  increase  in  the  total  valito  of  the  exports  of 
domestic  manufactures  of  wool  in  1902,  the  total  being  ^1,588,058,  as 
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against  $1,531,777  for  1901;  and  it  will  b«  seen  from  the  table  that 
there  has  been  a  small  but  steady  increase  in  the  totals  in  each  year, 
with  one  slight  exception,  of  the  eleven  shown  on  the  list.  Of  the 
different  classes  of  manufactures  exported  by  us,  wearing  apparel  is 
the  one  in  which  the  largest  amount  of  traffic  is  done,  and  there  was 
a  larger  increase  in  this  class  last  year  than  in  any  other. 

The  following  tables  show  the  annual  values  of  the  imports  and 
exports  of  the  different  classes  of  wool,  together  with  the  mannfac- 
tnres,  since  1892: 


Vttlve  of  imports  of  tcool  and  wool  manufactures  for  the  years  1893!  to  lOOJ 
[Compiled  from  reports  uf  the  Bureau  of  Statistics,  Treasury  Department.] 


Calendar  year. 


18U. 
1803. 
1884. 
18116. 
1886. 
18BT. 
1888. 
18B8. 
ItOO. 
1901. 
190e. 


Class  1 

(clothing 

wool). 


|>,aOB,8«> 

6,873,238 

5.316,918 

19, 657,812 

13,  on,  712 

83,163,828 

4,630,220 

2,806,680 

8,488,228 

6,726,008 

7,333,855 


Claasta 

(combing 

wool). 


tl,8!B,6Sl 

886,286 

1,166,150 

1,092,666 

2,082,160 

6,9M,K» 

801,837 

1,«»,27B 

2,236,086 

881,281 

2,003,627 


ClasflS 
(carpet 
wow). 


$10,506,818 
7,186,015 
6,780,113 

10,019,501 
7,811,638 

12,682,800 
6.646,019 
7,886,688 
8.178,738 
7,810,182 

10,262,846 


Hanafko- 
tnres. 


187,616,416 
80,288,500 
17,812,688 
00, 819,301 
87,100,888 
28,830,2M 
18,884,298 
14,606,817 
U,806,1U 
16,604,682 

i8,Tn,n4 


"  Ino1nd(*H  mohair,  camcl'H  bair,  etc. 


Total 


|S8,TD&0M 
14,182,066 
80,605, 194 
»4.a8B,l» 

8Z,7«,2I4 

aMaD,8» 

»,  256, 191 
S,  016,174 
29,681.961 
88,302,081 


Value  of  cd-ports  of  te<H>l  and  wool  manufactures  for  thz  years  1S9J  to  I90J. 


Calendar  year. 


'Raw  wool. I  *''""'^- 


tures. 


1802 |3»,7ae 

1803 3B.139 

1891 s:k,i«2 

1885 6«>,K74 

1890 »»,mR 

1897 144,008 

1808 1  14,400 

1899 oti6,205 

1800 I  na.Slftl 

ISOl I  15,03!t 

1902 1  63.814 


8273,835 

658,379 

7]«.3aO 

TO2,855 

94.5,109 

l,03»,g(i6 

1,030,810 

1,229,630  I 

1.4S0,7J3  I 

l,5:jl,972  I 

l,o8R,(R8  I 


Total. 

$312.  lEM 
5X..-.1S 
9i»,.ii; 
1,472,73 
1.913,  tut 
1.20.  .V4 

i,«ri,;:ij 

l.T'JS.'v'U 

i,4i«.n;i 

1..MT.IIU 
l,«S51.h72 
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Tlie  next  statement  gives  a  detailed  view  of  the  trade  iu  wool  and 
wool  manufactures  for  the  year  1902,  showing  the  origin  of  the  differ- 
ent classes  of  imports  and  the  distribution  of  the  exports. 

Quantity  and  value  of  imports  and  exports  of  wool  and  wool  manufactures 
(including  hair  of  goat,  camel,  etc.)  for  the  calendar  year  1902,  by  countries. 

[Compiled  from  reports  of  the  Barcan  of  Statistics,  Treasury  Department.] 

IMPORTS. 


Ck)uiitry  from  wliich  imported. 

Quantity. 

Value. 

Class  I.- 

-Clothing wool. 

Pounds. 

17,691,119 

300 

24,424,986 

■   13,341,405 

470,180 

Doltar: 
2.703,686 
19 

2.289,960 

Asia  and  Oceania 

2,271,487 

68,800 

Total 

66,036.069 

7,333,855 

-Combing  u:oot. 

Cl.^ss  2.- 
United  Kingdom 

7,748,504 
793,060 

2,004,444 

250,754 

204,820 

20 

1,411,958 

1G3,2S2 

Briti.**h  Nortli  America 

810,761 

75,967 

41,574 

Other  countries ..- 

5 

Total 

11,100,701 

2,003,527 

—Carpet  iroot. 

Class  3. 
United  Kingdom 

87,656,623 

4,224,837 

3,023,616 

23,898,909 

8,556 

11,261,945 

20,779,737 

8,012,388 

404,458 

3,873  553 

4*3,533 
319,747 

Other  Europe 

2,389,028 
425 

British  North  America 

743.310 

Chinese  Empire 

1,699  253 

other  Atiiaand  Oceania 

826,066 
57,981 

Total 

100,254,909 

10, 2>2  845 

176,292,039 

19, 590, 227 

FACTUBE8 

MAXU 

Carpets: 

United  KiuKdom 

f!q.  yarct». 
248,406 
014,209 

1,395 
165,726 

8,910 

668,888 

2,635,302 

1,821 

479, 768 

Jatian 

Other  countries 

9  750 

Total 

1,1163,648 

3, 693.  ."138 
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Quaniitg  and  value  of  import*  and  eseportt  of  wool  and  wtfoi  mamtfaelmitta, 

etc. — Continned. 


Country  from  which  imiwrtod. 


Clotte 

United  Kingdom . 
Anstrla-HTrngnry. 

Bclgrinm 

France 

Qermany 

Other  Europe 

Other  countries  . . 


Total. 


Dress  goods: 

TTnitod  Kingdom 

Franco 

Germany 

Other  Eorope 

Other  countries 

Total 

AH  other  manufactures . . . 
Total  manufactures . 


Quantity. 


Pmmd*. 

3,23D,T80 
}».MS 
239, T8B 
212, 9M 
1,144,739 
7,196 
20,778 


4,875.918 


9,S\0,tS0 

4,752,3(0 

29,79S 

17,823 


as.53».««o 


Value. 


DoOan. 

3,33S,6« 

iio,on 

222,817 

SBS,8n 

1,002.275 

6,(06 

20,SI< 


&,aM.aM 


3,3M,:4T 

s,sst,s:t 

T.  114.59 
8,9» 
4,235 


8,77a.oa 


1.345,  OS 


lBkT;i.774 


EXPORTS. 


Ranr  wool. 


Manutaoturps: 

Carpets 

Dross  goods 

Flannels  and  blaulcots . 

Wearing  appord 

All  other 

Total 


Pounttn.      I 
44.>.7n2  j 

Sq.  yards, 
98,300 


9,547 


,r  I 


D-tllnn. 


T-Sltt 

7,1(0 

4i<.i» 

l,l:3.7»5 

^).4« 


l,3t«t,((iH 


HIDES   AND   SKINS. 

The  imports  of  liklos  ami  skins  (othor  than  furs)  have  been  on  th<? 
increjise  for  a  number  of  years,  and  a  further  advance  is  noted  last 
ye.ir,  when  the  fifinros  readied  the  larj^e  total  of  32-5, 10<5, 531  pounds, 
with  a  valuation  of  S.57,7ni2,:;;)7,  wliile  tho.se  of  1901  were  310,o3',»,.'>;'4 
pounds,  with  a  value  of  So.lij-'iO.^oSS.  It  will  be  seen  that  both  quan- 
tity and  value  for  ]!)()2  aie  Hie  largest  on  the  list.  There  was  also  an 
increase  in  Hie  e.xport  totals  last  year,  Init  these  are  of  little  ae<*onnt 
wh<;n  eompai-ed  with  the  imports. 

Hides  and  .skins  constiluto  nuudi  the  larf^est  sinj^le  item  on  (he  whole 
list  of  imports  of  animal  products.  Tlie  total  vahu*  of  the  iinport.s  of 
animal  orijrin  for  the  past  j  ear,  as  shown  on  paf,'e  4!)! ,  was  $127,!»()'.t,5o3, 
wliile  the  value  of  the  hides  and  .skins  purchased  from  foreign  souree.s, 
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M  ftreii  fthovf>,  wrts  ^tSTiTaSiSO?;  Uios  the  proportion  of  the  latter  was 
not  far  sliort  of  one-half  of  the  total. 

Tho  Treasary  reports  divide  the  imp<jrt«  of  hide."*  and  itkins  into 
tliroe  cla.s.ses,  iiainoly,  goalskins,  liidcB  of  oattle,  and  all  other;  tho 
lirst  and  last  of  these  are  admitted  free  of  duty,  hidea  of  cattle  only 
being  subject  to  the  tariff.  There  was  a  decrease  in  the  importations 
of  goatskin.s  la.st  yfar,  (ho  totals  being  S3,1],'),1C0  ptmnds,  vahied  at 
*34,171,5«f),  as  against  S7,ti:»4,+4!>  poands,  valued  at  «!2.'),L'Go,(170,  for 
liKll.  But  this  decrea.se  was  more  than  olfset  by  the  increa-sos  in  the 
other  classes.  Hides  of  cjittle  advanced  from  13K,.3Cl,(!2r>  pounds, 
valued  at  $lft,00i;,.52t;,  in  10()1,  to  142,9!l.'i,030  pounds,  with  a  valno  of 
>lt>,871,fi5fi,  last  year.  Hut  the  greatest  increase  was  in  miscella- 
neous hides  and  skins,  which  went  from  84,137,012  i)ounds,  valued  at 
♦14,207,816,  to  •;i8,t>%,335  pounds,  vulued  at  *10,080,172. 

The  respective  average  pnces  of  the  several  classes  of  hi«lea  and 
skins  imported  in  1902  were  as  follows:  Goatskins,  20.03  cents  per 
pound;  hides  of  cattle,  11.80  cents  per  i>ound;  all  other,  10.8(5  cents 
per  pound. 

The  returns  do  not  give  the  countries  of  origin  for  the  separate 
cla.s.ses,  but  only  for  {ill  hides  and  skins  in  bulk.  As  such,  wo  find 
that  hirgo  quantities  como  from  widely  separated  parts  of  tho  globe, 
the  principal  of  which  are  South  America,  which  supplies  about  25 
percent  of  the  total,  the  East  Indies,  which  is  a  close  second,  and 
other  Europe,  United  Kingdom,  France,  other  Asia  and  Oceania,  Ger- 
laany,  and  Jle.xico,  in  the  order  named. 

The  exports  of  domestic  hides  and  skins  in  1002  amounted  to 
10,001,003  pounds,  valued  at  $l,02.5.1.i7,  which  is  equivalent  to  0.33 
cents  per  pound.  It  may  t>e  »tate<l  in  passing  that  abont  an  equal 
quantity  of  foreign  hides  and  skins -were  e.xportcd  in  additiou.  Tho 
domestic  exports  are  nearly  all  taken  by  Brilish  North  America  and 
Germany  in  about  efjnal  portions,  the  cheaper  grades  going  lo  the 
latter  country. 

Tho  tables  which  follow  show  our  foreign  trade  in  hides  and  skins 
annually  since  18%,  as  well  as  a  detailed  statement  of  the  imports 
and  exports  of  1902.     The  total  trade  is  shown  first,  as  follows: 

Importn  and  tvrports  of  hides  nnd  nkinsfoT  the  yeerra  1896  to  ISfH. 


Culendar  jtmr. 

Imports. 

ExportB. 

QnuUty. 

Vain*. 

QoanUtjr. 

Valtw. 

UW. 

JVMMb. 

»I,3T2,08» 

siu.sa).siM 

32>.1UG,S31 

rtoOan. 

iM.7ja..'ia8 

»;,»),  719 

a),««,;n3 

M,K7.IW 
51,»7.U» 
.%,-«■.,  3H8 
.'•7,733.387 

Pomnb. 

ii,ai>:.ia) 

7,M4.«J 
IO.«V&.l»l 

8.r«.i!6 
lO.UDI.OtU 

S,481,aM 

IMTT 

I,5.i3,t23 

ins 

l,f)ls,433 

nm. 

7m,,i«7 

nxo. _. 

i.nsi.iss 

im 

mi.wii 

mre 

l.(B.5.157 

520 


BUBEAU   OF   ANIMAL   INDUSTBY. 


The  geographical  distribution  of  the  imports  and  exjwrts  of  1902  is 
given  in  the  following  table: 

Quantity  and  value  of  imports  and  ejcporta  of  hides  and  ski7is  (other  th€in  fun) 

for  the  calendar  year  1S02. 

[Compiled  (rom  reports  o(  tho  Bureau  of  Statistics,  Treasury  Department.] 


Country  from  which  imported  or  to  which 
exjwrted. 


Imi>orts. 
Qonntity.    I     Value. 


Poundii.         Dvllart. 
36,35S,m      5,896,083 


31,103,!i9I       r>,TaO,481 
W,  472, 390      8.824,2ii 


15,ST8,M7       7.794,728  ! 


United  Kingdom , 

Belgium 

Franco 

Germany 

Netherlands 

Other  Europn 

British  North  America i      23,247,453      2,1122,552 

Central  American  States \       3,l«),16«         «a),878 

Mexico 1     2n,6;B.098      3,611,628 

West  Indies  and  Bermuda 2,215,345 

Bonth  America 

Japan 

East  Indies 


Exportii. 


Quantity. 

Valae. 

Pound*.     I 

DoUan. 

842,405  ; 

36,212 

30,064 

2.86:1 

126.  STB  , 

14.145 

.'■,565,901 

417. 121 

221,680 

64.870 

226,421 

26.801 

4,297,S31  ! 

4.iO.I«4 

45B,887  I 
75,002,188  !  12,638,414 


10,283 
13,700  ■■ 


2,M2 
l.»l 


103,884 


41,542,421;  9,144,284! 

Other  Asia  and  Oceania '  21,890,843;  5,209,092] 

Africa I  8,311,285  i  705,321 

other  countries '  34,612'  2,H62 


12,515 


44,826 


S,riU 


Total I    385.106,631     57,7:12,397  I      10,901,610  |      1.025.1.^7 


Lastly  is  given  a  statement  sliowing  the  annual  status  of  the  imjwrts 
of  goatskins,  morocco  leather,  and  gloves  from  ISOO  to  1002,  inclusive. 

Statcnioit  of  annnol  liiijtortu  t}f  goatukins,  mi>vocfti  olintt.  otid  f/Jofesfor  the  yrar* 

js!t<:  to  I'.Ki.'. 


(Compiled  from  reports  uttlic  Bureau  of  Ktatisties,  TrejiMiry  Dejiartment.] 

Oisitskiie 
Qunutity. 


C'aleuilar  ytwr. 


IfW.. 
11*7. 
ItiOK. 
WW. 
1900. 
l«ll. 


Ponnth. 

S!>.177,.«Vi 
t!5..'>4(l..')T() 

Ii".).im.:i72  j 
»<.(I4:1,«JH  I 


Viilue. 

Ihilliirs. 

K.*«i,«09  ■ 

13.we..-yH  ' 

lil.)f>4.4.-»  ' 

ai.Wi.iMO  \ 

1'.I,0(IS.(I97 

2.-..3li->.(J70  ' 

24. 171, .-<!!»  ! 


Morocco 
leather. 


Value. 


01..IV. 


Value. 


I>oUar8. 
2.WJ8.3S2 
:<,748,341 
2.4.W,B.T5 
S.aSl.OCB 
2,940,»«9 
2.:«!),0a3 
2.ll«7,M« 


.\61.«:fU 

«.:si7.4:ti 
5.fiNi;,4n 

.5,ii44.»:i 

«.4;n,!m 
.•>.onn.£:t 
!>.  i:r..-*|' 


These  items  are  placed  together  in  this  way  in  order  to  show  at  a 
glanc<'  the  extent  of  our  dependence  upon  foreign  countries  for  goat- 
skins and  goatskin  products.  In  comparing  the  totals  of  last  year 
with  those  of  1001  it  will  l)e  seen  tliat  tliere  was  a  little  improvement 
in  tlie  condition  of  tilings  because  of  some  falling  off  in  our  i)ureliasfs 
of  goatskins  and  morocco  leather,  and  although  tliere  was  a  slight 
iiK'iea.se  in  gloves,  the  difference  was  .so  small  aslo  have  little  effect 
on  the  general  total,  which  showed  an  aggregate  decrease   of  over 
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$1,2.!)0,(KX).     Ilowuver,  lii-st  year's  total  M'as  yet  considerably  in  excess 
of  all  the  others  on  the  list  excepting  that  of  11)01. 

Tho  total  value  of  the  poatskin  products  for  1002,  as  shown  in  the 
statement  above,  wjis  ^'M.'.m,715,  while  that  of  allanitnal  products,  as 
previously  stated,  was  §127,900,553;  thus  the  three  iiroduols  in  ques- 
tion were  responsible  for  no  loss  than  L'o  iiereentof  the  entire  imports 
of  animal  origin  for  that  year.  These  facts  are  suflieientl}-  eloquent 
of  the  snialluess  of  tho  goatskin  iiiduslry  in  the  United  States. 

LEATHER  AND  LEATHER  MANUFACTURES. 

Our  foreign  trade  in  these  coTnmoditios  continued  in  a  satisfactory 
condition  last  year,  there  having  boon,  as  was  also  the  case  the  j'ear 
liefore,  a  <liiiiinufiiin  in  the  iuiiiorts  and  an  advance  in  tho  e.xports, 
thus  showing  an  increasing  balance  of  trade  in  our  favor.  The  state- 
ment below  sliows  that  the  commerce  in  leather  has  all  along  lieen 
much  to  our  advantage,  but  it  is  only  in  the  last  two  years  that  we 
have  more  than  held  our  own  in  the  manufactures,  and  tliis  is  entirely 
owing  to  the  great  increase  in  our  boot-and-shoe  trade. 

The  imports  of  leather  in  1!»02  totaled  15,051,3(31  as  against  ^5,507,377 
in  1001,  oradecreascdf  ?i4.'i(;,01t;.  Thc.'^e  imports  consist  almost  entirely 
of  morocco  skins  and  dressed  upper  leather — in  about  equal  proportions. 
On  the  other  hand,  the  exports  of  domestic  leather  increased  upward  of 
a  million  dollars  last  year,  the  total  value  going  from  $21,770,302  in  1001 
to  $22,^20,300  last  year.  The  leather  whicli  we  ship  abroad  is  com- 
posed of  alwut  two-thirds  splits,  buff,  grain,  and  other  upper  leather, 
and  one-third  sole  leather.  The  United  Kingdom  is  the  chief  consumer 
of  our  exports,  the  large  amount  of  jilG, 184,801  worth  out  of  the  total  of 
$22,820,306  having  been  sent  to  British  ports  in  1902;  the  remainder  is 
distributed  in  smaller  quantities  among  a  large  numlier  of  countries, 
with  Netherlands,  Australia,  Germany,  and  Belgium  predominating. 

In  regard  to  the  nianufaclures,  about  flve-sixths  of  tho  imports  is 
composed  of  gloves,  while  fully  as  large  a  ratio  of  the  exports  con- 
sists of  boots  and  shoes.  The  value  of  the  imports  of  1902  was 
|0,1GO,400,  and  of  tlie  exports  $7,730,(!7(;,  lioth  these  amounts  being 
slightly  larger  than  the  figures  for  lOOJ. 

A  glance  down  the  last  column  of  the  first  table  below  will  show 
with  what  rapidity  the  American  shoe  is  winning  its  way  into  foreign 
ctHinlries.  Our  exports  of  boots  and  shoes  now  reach  n-mote  paria 
of  the  earth,  but,  with  a  few  exceptions,  not  as  yet  in  large  quantities. 
About  one-third  of  our  total  shipments  last  year  went  to  the  I'nited 
Kingdom,  the  next  largest  consumers  being  the  West  Indies,  Aus- 
Iralia,  Mexico,  and  British  North  America. 

The  gloves  which  we  im]>ort  come  mostly  fr'<Hn  France  and  Gernuiny, 
an<l  in  lesser  (luaiit it ies  from  other  European  countries. 

The  accompanying  tables  show,  first,  the  imports  and  exports  of 
leather  and  leather  manufactun>s  annually  {in  bulk)  since  lS!t(l,  and, 
second,  the  same  in  detail  for  tho  calendar  year  1002. 


in 


BVKEAir  or  AsrixAir  iKDcrsTST. 


Vtdne  of  iTivporttrand  exports  of  leather  and  leatlier  mcmvfaeture*  for  the  j/ean 

ISOe  to  190B. 
[Compiled  from  reports  of  the  Bureau  of  StetlBUcH,  Treasury  Deportment.] 


Calendar  year. 

Leatlier. 

Import*. 

Exports. 

Imports. 

Exports. 

me               

$5,10(,5n 
6,373,786 
6,236,171 
5,730,987 
6,106,687 
6,507,377 
5,051,361 

$16,279,947 
I«,  321',  840 
18,e82,M3 
22,104,451 
21,207,580 
21,776,382 
22.820,396 

98,108,713 
'     6i78»,57e 
6,113,256 
6,143,380 
7,10i,iae 
5,868,028 
6,180,409 

$2,607,510 

Mr 

2,90t,m» 

ISgg „ 

8,2SS,90 

Iggg                          

4,706,382 

1900            

6,871,47s 

1901 

7,178,087 

igoe 

7,i30.6M 

Qitantitj^  and  value  of  imports  and  exports  of  leatl)<:r  and  leather  manufaeittrm 
for  the  calendar  year  1902. 
[Compiled  from  reportn  of  the  Bureau  of  Statistics,  Treasury  Department.] 
IMPORTS. 


Article  and' country  of  import  or  export. 


Quantity. 


Valae. 


LeatheR 

Band  or  beltinitand  sole- leather 

Calfskin,  tanned,  etc ^ 

Skins  for  morocco 

Upper  leather  and  skins,  dressed,  etc  - 

Total  leather 

Leather  manufactures: 
Gloves- 
Belgium 

France 

Germany 

Other  Europe 

Other  couutriM 


Pounds. 


DnNar: 

73,<e3 

581,411 

2,037,566 

Z.40S.0n 


6,a6i,3fg 


Total 

All  other  manufactures. 

Total  manufaotxire.'* 


ISi.dlj 
2,0'4.1oS 
l,W»,Tni 


5,l:i5.5W 
-1,024.,  819 


«l,ll!ll.4(W 


EXPORT.S. 


Solo  leather 

United  Kingdom 

n<;lgium 

Germany 

Italy 

Netherlands 

Other  Euro[K> 

Briti.sh  North  America. ... 
Wi'st  Indies  and  Bermuda. 

South  America 

Japan 

Briti'^h  Australasia 

I'liilippine  Mands   

Other  Asia  and  Oi'eania . . . 

British  Africa 

All  other  Africa 

OtliiT  countries 


Total . 


na, 


4(>1.4<» 

«7:».7l3 

rr.,470 

171.. '^ 
]  46. 441 

i.aia.iw) 

32.125 
37,364 
WW,  047 
120,  MO 
11.2:57 
no.  810 

3,3uB 

w,  im 

:{7,u-,7  4»CJ 


i>,71«5.(M 
1{«.4IW 
l.i.3!: 
.•t»..k» 
2a.4-'V> 

SI.IK8 

124.(10) 
K.SB 

in.»tl 
214,  :.i 
:b,9si 
3,i>r> 
16.»>: 

•IK 

23..a< 
A,;2nii«i 
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Quantity  and  value  of  imporix  and  exports  of  leather  and  Iraihrr  mnnufartures^^^^^M 
for  (he  rah'ndar  year  /''<c'—Cou tinned,                                        ^^^^B 

EXPORTS-ConUuned.                                                                ^^^H 

Arfciele  and  country  6f  import  or  ftrport. 

Qnutltr. 

Valne.             ^H 

Upper  and  otlier  lettthen 

I'nittid  Kinifdom  .......................  .  .......    -.... ....... 

PimntU. 

DoUan.             ^H 
10.407,Wlg^^^| 

774, 24<;            ^H 

SM.IU        ^^1 

627,  au        ^1 

•18,3(8            ^H 
41,429           ^H 

^H 

155,  lit*           ^H 
7S4.815-  ^^M 

ii),7«r>        ^H 

It,923^^^^H 

FraQoo                     .«..'.      ...  ...           ..    ........  ...........  . 

Gomtany    ...  .  ...  .  .....  .........  .  .................  ..     .......... 

luly 

Other  Europe ................  . - 

Central  American  States  and  British  Hondnnn  ........  ..  .  ...    .. 

Mi»xico 

Cuba   

<"»t^pir  Wpof  TniHon  lijifl   T^iTflTl'Ift            

Argwutioa ............. .. 

BraxU 

Chile       .                           

Other  South  America   ................  ..    ....      .                      ..       . 

British  AuHtralantn 

(^.hpr  ApJh  »nf3  OxTWinia 

All  other  Afri«?a 

Total  

i«.aw,4a»^^^| 

22,820,aW^^^^| 

2.oes,3iB        ^1 

110,391            ^H 
2R7,7IM           ^H 

is,4n»'^^^H 
4B,on^^^H 
«ii,(<ar^^^B 

080,607           ^H 
Ilil6.ni           ^H 

Di.erii       ^H 

B44,Xn           ^M 

France 

Nuthorl&nds .  ........  ....................................... 

British  North  Aniorloa 

Conlml  Am»?rican  States  and  BrltlKh  Hondoras  .....    ....    ........ 

Mpxiro 

Colombia ...... 

BritiMh  An»trala»i» 

Philippine  lalanda 

OthorAsla  and  Ocoouia 

British  Africa 

All  olh«r  Africa 

Total 

0,470.412  ^^^B 

aw.ggg  ^^^| 

980.2l»^^H 

UamMB  and  naddlcw 

T.Tau.on'^^^l 

. d 
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COMMERCE  WITH  OUR  ISLAND  POSSESSIONS. 


Appended  is  a  tabular  statement  giving  the  imports  and  exports  of 
animals  and  animal  products  between  the  United  States  and  the  three 
principal  oversea  Territories — Porto  Rico,  the  Philippine  Islands,  and 
the  Hawaiian  Islands;  the  commerce  l)eing  shown  in  as  much  detail 
as  the  Treasurj'  returns  allow.  It  should  be  noted  that  the  trade  with 
Hawaii  is  given  for  six  months  only;  this  is  because  no  exact  dat^of 
our  exports  to  that  Territory  prior  to  June  30,  1902,  are  available. 

Commerce  of  the  United  States,  in  animals  and  animal  products,  with  Porto  Rico, 
the  Philippine  Islands,  and  the  Ilawaiian  Islands  for  the  calendar  year  l(t02. 

[Compiled  from  reports  of  the  Bureau  of  Statistics,  Troosury  Department.] 

POBTO  BICO. 


Article. 

SUipments  from  United 
States. 

Shipments 
Stat 

Quantity. 

to  Cnlted 

BS. 

Quantity. 

Value. 

Vahie. 

o7 

Xffi 
8,131 

Bon^  hoofs,  borxiH,  etc , 

Boots  and  shooH 

....pairs.. 

247,119 

888,275 
70,313 

Hidim  and  skins  (other  than  furs). 

.  |M>anctH 

682,910 

<H  Ki>l 

Provisions: 

Boef  products 

61,768 

l,inB,(lB7 
105,725 

Hofer  prtxJncts 

Dairy  prodm^ts 

184.. VI6 
lll.M'i 

TuUow 

Wool  niunufai'turps 

.  .p<nmdfl.. 

64,:«B 

:i.'i57 

Total 

I.HHKIIK 

_    _  l_ 
PHII.IPPIXK.S. 

1                         1 

Bono  and  horn  mnTiufjK.'tnros 

*ii 

1 

$|:M,1T1 

Provisions  i  meat  and  dairy  prodtu 
W(>i)l  niannfiict  urf« 

ts.Ot.M.     .[ 

1 

lT7.i'76 
l.').<f>l 

1 

Total 

:t>;.a)i 

4J 

1 

274.  TAB 
bor.  1SI02. 

II.VWAII.I' 

$:.".i.r.(.-. 


B*mt'H.  li»M>fs.  lioriiM.  ctr 

.jKunids. 

(s.  C'lM 

-lMnin»ls 

fl'T 

LrtxthtM*  anil  in:iiiul;i*'turt  s 

Pr(J^^^iM::s  iin.'ut  antl  dairy  priHlin 
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LIVE  STOCK  AND  THE  MARKETS. 

The  series  of  tables  on  the  succeeding  i)agos  show  the  receipts  and 
shipments  of  the  different  farm  animals  at  the  various  stock  centers 
during  tlio  j-ear  lft02.  It  is  well  to  call  attciitinn  to  the  fact  that  the 
totals  necoMsarily  iuelude  many  chiplicatittus,  Iweanso  many  animals 
are  counted  as  receipts  at  one  city  and  then  passed  on  to  one  or  more 
places  where  thej*  are  again  euumorat»'d  beforo  licing  finallj^  disposed 
of.  However,  the  liguros  as  given  serv(3  a  twofold  purpose — namely, 
(1)  to  show  the  movement  of  stock  at  each  center  and  (-2)  by  noting 
the  difference  between  the  receipts  and  shipments,  to  And,  in  a  gen- 
eral way,  the  local  consumplion  in  each  ease,  including,  of  course,  the 
packing. 

Following  the  receipts  and  shipments  will  be  found  tables  giving 
the  average  weight  of  hogs  at  leading  centers  for  a  series  of  years  and 
also  statements  of  the  range  and  average  prices  of  the  different  classes 
of  cattle,  hogs,  sheep,  and  horses  at  Cliicago  and  Omaha: 

Ittceipt»  ami  sliipmtmU  of  liw  »tock,  litOO  to  1002. 


Animals. 


Cattlo 

Calrea 

Hogs 

Sbecp  

Horses  nnd  mnlos 

Tofftl 


ISOO. 


Roc^lptji.    SUlpiuuntfl. 


XiimArr. 

10, 135,  (mo 
gn.an 

83,1»4,S« 
1A,SJ5,«£S 


au,6i«,7»7 


XumtHrr. 
16D,SU 

is.aea.uiv 

6.V(,rjn7 


ffi.891,8S0 


1901. 


Bcix-iptB. .  ShlpmentB, 


Sumt»rr. 
10,807,4H 

i,io(,aoo 

13,803,006 

eofi.iie7 


(»,875.HT8 


yvmbrr. 
4,306, 708 

eu,ffii 

S,8Sl,C»i 
6S3,5W! 


18,821.711) 


19Qe. 


SocelptB.    Sbipmenta. 


A'umfter. 
ll,8W,8ai 
l.a9,835 

:«,5a),»«s 

17,573,400 
010,  B40 


»l,!«»,CtU 


Kumber, 

4,7HS,1W1 

»0,751 

7,270,81)7 

0,884,230 

4tli>,94« 


i'i,fm,!a 


U3-2 


-o:]- 


-U 
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BUKKAir   OF   ANIMAL   INDUSTBT. 


AVERAGE  WEIGHT  OF  HOGS  AT  LEADING   CENTBRS. 
xlferage  tecight  of  hogs  for  n  series  of  years,  by  months,  at  leading  citie*. 

CHICAGO. 


Montli. 


January  

Fobrunry 

March 

April 

May 

Juni? 

July 

AugTut 

September 

Ootober 

November 

December 

Average  for  year 


1902.  :  lilOl.    IDOO. 


an 


22« 


as  '    234  '    238 


210 : 

210  I 


211 


22:j  I 
2a)  I 

217  I 
21»  ' 

220  ! 
217  ' 


22.-1  I 
227  ' 
231  I 
229  I 
338  i 
248  I 
Z»  , 
218  I 
2IB 


223 
23S 
23» 
22» 
23f, 
24(f 

24r 

240 

2a< 


216  ,  22  i  1  an 


iKoe. 

ism. 

21tl 

333 

S39 

227 

ss 

238 

sai 

S5S 

STB 

226 

3S9 

220 

KCT 

3ffi 

2H 
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SM 

an 

240 

•zti 
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sw 

24:| 

en 
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2;u 

laeT.  iscHs. '  lesK.   imt. '  it«rx 


r 


S4T  , 

238  I 

237 
S4II 

^» 

24fi 


238  ' 

SS»  ! 

S4S  I 

£43  I 
2W  I 


SSI 

2sn 


217 


£57  ;  343 

243 ;  zm 

245  I  341 

S4  '  £t» 


'  SS!t 

;  2^ 

':  sw 

i  »i 

:  SB 

I  SXi 

I  2C5 

!  2a> 


£4S  I    an 


KANSAS  CITY. 


Month.                            .  !'.»& 

JanuaiY 172 

IVbrnary    176 

March l^S 

April I!!! 

MRy Vm; 

Jh;i;    lis>! 

Jiily V-> 

Ausii.-.t 2ii!) 

SepteiiilrT 21>;i 

Oct..l..-r :;iT 

Miivi  i.ib.'i- :Xi 

Deiii.b.M- :►.'( 

A  viTa^T'-  f"r  year :il') 


Xoiitli. 


SI:>1'.\'  CITY. 


vm;.     l.ml.     I!«^l.    l.'.Ki.    I'-W.    IKST. 


•it. 
214 

aa 

:*_•) 
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13) 

aw 

-'<7 
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I'.Ol. 

19011. 

18»». 

1898. 
218 
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1887. 
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234  i 
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210 
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211) 
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AK 
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216  1 

iS^"! 

213 

216    
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217 
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Aviruge  weight  of  hogs  fw  a  series  of  years,  lyy  months,  at  leading  cities — Cont'd. 

OMAHA. 


Month. 
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BUEKAU   OF   AXIMAL   INDUSTRY. 


Rawji'.  (if  jiriceii,  per  hundredweight,  of  cattle  at  Chicago  end  Omaha  in  1903,  b$ 
months,  and  onnnal  range  at  Chicago  since  1802. 


CHICAGO. 


Month. 


I  XntiveBti^rs 

(L.'irO-l.JiOi) 

IK)andii;. 


Native  Btoers  ^  Poor  to  choice ;  Natire  stock- 
ers  and  feed-  ' 
ers. 


Jtttmary 

Felirimry 

Mar.h  

April 

May 

Juim 

July 

August 

B<'pt"iiil)i?r 

Otrtoljrr 

Noveiulicr 

D*M:(fiii>M'r 

l{(iri;;r; 

MK 

Ittll 

l!i<»l 

1M«I 

IfillS 

IMC 

1.S5K1 

I«f) 

1M!4 

l.v.H     

IHC 


I,- 


%'».  7.J  to  $7.  "."i 

.■-..(yito  7.:6 

fi.orito  7.35 

fl.rato  7.WJ 

fi.tifllo  7.70 

(i.K'jti)  H.Xi 

7.(i<)to  H.ra 

7.:'.")  to  i),oi) 

7.l«no  H.Ki 

«.r,oio  v-.ih 

.■>.  10  to  7. «) 

4.u'.-.to  11.. jO 

4.t')to'iU..V) 

4. 7.-.  to  tl.TO 
4.T0»o'.I,->..V) 

4. 00  to  K.-IO 
4. 10  to 
4.00  to 

;i.  40  to 

:!.(■<)  ti) 
:t.()ii  to 

l.liOto 

:;.:.■>  I  o 


«.-r> 
u.oo 

«.."i0 

(,.m 

0.  «l 
ti.TS 

T.KI 


ii,a»i-i 

pound 

a). 

COW8  and 
heifers. 

J4.30t-o 

r.75 

«:t..T0to$.>.6n 

4.  SO  to 

7.2.-> 

3. 50  to  5.75 

5.  a)  to 

7.40 

3. 75 to  6.25 

6. 70  to 

-.Hi 

4. 70  to  6.75 

6..'i0to 

•Sit 

4. 40  to   7.00 

5. 7,5  to 

C.'iO 

3. 80  to   7.10 

5.30  to 

8. 7.-> 

3. 75  to  8.25 

4.1(1  to 

'.1.00 

3. 50  to   8.(10 

4.7.>t<j 

H.7."> 

3. 60  to   7.00 

4..V)to 

8.r.> 

8. 35  to   7.00 

3. 70  to 

7.40 

3.50t<i  5.00 

3. 00  to 

8.75 

3. 00  to  5.00 

.3.  CO  to 

9.00 

3.:'5to   8.25 

It.fiOto 

12.00 

2.00  to   8.00 

3.  (10  to  11.(10 

1.75  to  6.00 

4.(10  to 

8.25 

2.00 to   6.85 

3. 80  to 

0.15 

2. 00  to   5.40 

6.00  I 
(!.  40  I 


3.;r)to 

2.(10  to 
2.(10  to 
2. (10  to  cm)  I 
2.(fl  to  (l..'>0  i 
2.Wto    ().:«  I 


1.75  to 
1. 75  to 

2. 00  to 
1.7,-jto 
2.0(1  to 
1 . 1-5  to 


.5. 40 
4.40 
5. 75 
4.40 

5.1.10 
4.(1(1 


$2. 20  to  $5.  no 

2. 2)  to  5.15 

2. 35  to  5.50 

2. 35  to  5.75 

2.30  to  5.60 

2. 35  to  6.00 

2.ato  5.75 

2. 40  to  5.80 

2. 25  to  5.55 

l.UOto  5.ao 

2.00to  4.00 

2.00to  4.85 


l.KOtn 
l.CSto 
2. 10  to 
2. 50  to 
2. 50  to 
2. 40  to 
2. 20  to 
2. 25  to 
2. 0-1  to 
2.2.5  to 
2.(10  to 


6.00 
5. 15 
5.25 
5.40 
5.40 
4.T5 
4.10 
5.15 
4.1.5 
4.(111 
4.10 


TexsR  and 

Weetern 

stevrs. 


Sa45t.>«6.S 
4.(Oto  C'li 
4.30  to  t-o 
5. 15  to  «..'<) 
as  to  %.<, 
3.25  to  -tS, 
asoto  t..»i> 
a  15  to  71-1 

aasto  T.s 

2.55to  7.41 
2.85  to  «..T>i 
3. 75  to  5  31 

2. 55  to  :  >r. 

2. 75  to  .'..To 

3. 00  to  .>.!«> 

3. 10  to  6.7) 

a  15  to  .V*; 

2. 75  to  4  -.'i 

2. 10  to  .-,  -. 

2.25tv.  .^T'. 

2. .I'll..)  .'   •' 

:t.oi>t..  ...... 

i..v>t..  .-.■■. 


"( )nc  li'.'u!  of  .\lic:'<li'i'ii.Aii,«us  st"i'i's,  iivcrasiint;  l,.)lll  ]>ouiiils.  sold  at  $14.5f>. 
'•Kitl  ■I'll  AlnM'(lis'ii-Aiif,'Us  sti'in's,  uvcrugirnt  l.l'.tt  |iouiuls,  s.)ld  at  $15.50. 


OMAHA 

StiK*kci*s  ninl 

Morilli. 

Nativl 

M't'VOS. 

Nulive 

rows. 

Wo><torn 
steers. 

Wes^t-.ru 

-1  •»'» 

Jiiuuavy            

j:;.  fit. 

jr.Miit. 

ill.'.'l 

fc!.T5f,) 

J  1.(10 

$:i..5()to 

Jt.OO 

*•-'.(»>  t. 

J-'  ^'' 

Fi'lpiu.-iry 

:i..7iti 

(1. 2.5 

2.l«i  ti 

5.25  1 

3.11(1  to 

4.S5  ' 

4.25  to 

5.  a-, 

2.(»1 to 

Mnivh 

l.iot. 

ll.TIl 

2.25t. 

.^..>-5 

2.NI  to 

.5.  1(1 

3.  (-5  to 

5.  (t5 

y..5it) 

1  i: 

Ai'i-;i 

l..Mt( 

T.isi 

2.,Vlt< 

i;.ni 

:i.l|(lto 

.5.  ikl 

3.2i5to 

(i.  15 

s  .VI  t.. 

May                 . 

4.:Mt. 

Mil 

2.:i.5ti 

1',.  25 

3.:5i-o 

5.  Ill 

3.:yMo 

(!.  15 

2   75  to 

Jm:o 

l.-'.5t< 

>    T.  H5 

2.  (15  ti 

5.  Sll 

:i.i«ito 

5.  .5:1 

3.:«ito 

.5.NI 

2.  75  t" 

4  -■ 

July 

.5.mt. 

.>^.  1.5 

2..511t. 

D.ltl 

2.  Ik  Mo 

5.  2.5 

3.(10  to 

5.  .55 

2.  25  t<. 

<•• 

Auk'u-;   

.-..HM. 

.'<.  15 

2.  (Kit. 

4. CO  , 

2..-.I1I0 

5.  ."ill 

3. 25  to 

(■>.  a") 

2.(H  to 

S.'pli-I'llKT        

1.  r,  (. 

7.S5 

l.SOti 

4.25 

2.  .51  Mo 

.5.  411  • 

3. :»)  t .) 

5.  75 

•-*.(•  Mo 

()<t..l..i- 

4,Mt. 

1.75  t 

1.25  1 

2..VM0 

5  (HI 

3.  (10  to 

5.  2.5 

1 .  .■«  M'  ■ 

4    ' 

NoVi  !lll"T       

:i-iit. 

(;.(Ki 

l.(i5  t< 

■■S.W  : 

2.  :t5 1'  > 

4.111 

2.  75  to 

.5.(S 

1.75  to 

Disi  Mil.,  r 

:'-'>i  t< 

,:.:-5 

2.  (,rl  ti 

4.1(1 

1..5l.lto 

4.25  j 

3.(10  to 

4.4(1 

1:5  t  . 
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Ruiitje  of  j>r(ce.f,  jjer  hundredtteight,  of  hogs  at  Chicago  and  Omaha  in  190:i,  by 
months,  and  annual  range  at  Chicago  since  1S92. 


CHICAGO. 


Mouth. 


Heavy  jpftck- 
pnundH). 


Jnmmry $-">. 

F«bniur>' 5- 

Maivli  ■  6. 

April I  fl. 

May   I  6. 

Juiio 6. 

July I  7. 

August ;  <!. 

Scptrmbei- 6. 

OotolKT '  5. 

Novomljer 5. 

De<*em>>t.'r 1  5. 

Kango: 

isna 

vm 

law 


&5  to  $*. 

W)to  6. 

95  to  6. 

."iOt<j  7. 

70  to  7. 

(fito  7. 

10  to  8. 

()0t,>  7. 

40  to  H. 

90  to  7. 

7.5  to  0. 

711  to  7. 


Mixed  pack- 
ing (aio-sso 

poundH). 


I 


1C99. 


isiir 


i>^i«. 

1834. 

i«e. 


5. 70  to 

8.25 

4. 80  to 

7.371 

4. 15  to 

5.85 

8.. 15  to 

4.»5 

8. 10  to 

4.80 

3. 00  to 

4.45 

2. 40  to 

4.4.'5 

8. 20  to 

5.45 

3. 00  to 

0.75 

3. 80  to 

8.75 

3. 70  to 

7.90 

$5.7.5  to 
5. 70  to 
5.80  to 
0. 4.">  to 
C.  (3  to 
0.85  to 
7. 00  to 
O.ZSto 
0.80  to 
0. 10  to 
5. 75  to 
5. 05  to 

5. 05  to 
4. 65  to 
4. 15  to 
3. 40  to 
3. 10  to 
3.2t)to 
2.  To  to 
3.25  to 
S.iWto 
4.25  to 
3. 60  to 


0.  .■.(» 
0.90 

7.a-) 

7.45 

7.«) 
8.20 
7.05 
8.20 
7.90 
0.90 
0.85 

8.20 
7.30 
5.821 
5.(0 
4.70 
4.50 
4.45 
5.55 
6.65 
8.85 
6.85 


lAgbt  bacon 
(150-200 
pounds^ 

$5.4()toJ«.50 
.5.40  to  G.2S 
5. 60  to  0.75 
0.20  to  7.15 
0.40  to 
«.(«to 
6. 75  to 
0. 10  to 
(i.85  to 
6. 00  to 
.5. 65  to 


7.25 
■.65 
7. 85 

i.m 

7.05 
7.70 
6.75 
,5. 40  to   0.75 

.5. 40  to  7.05 

4. 75  to  7.20 

4. 10  to  5.75 

3.80 to  5.00 

8. 10  to  4.65 

a20to  4.85 

2.80 to  4.45 

3.35  to  5.70 

3.60  to  6.46 

4. 40  to  8.68 

8.e0to  6.86 


OMAHA. 


Month. 


January  .. 
February . 

Maroa  

April 

May 

Juno 

July 

August 

Soi)touib<;r 
Octobi.  r  . . . 
Novouili'.r 
December. 


Heavy  pack- 
ing (27»-600 
pounds). 


06  to  $6. 

85  to  6. 

OOto  0. 

65  to  7. 

OOto  7. 

10  to  7. 

l«to  8. 

05  to  7. 

10  to  7. 

40  to  7. 

OOto  6. 

05  to  6. 


45 


00 


ert  paci 
ing  (23l>-270 
iwuuds). 


$.5.40 
5.25 
5.50 
6.20 
0.50 
6.70 
6.85 
6.  .50 
7.05 
0.50 
5.05 
5.75 


to  $6. 20 
to  6.10 
6.65 
7.00 
7.05 
7.55 
7.80 
7.40 
7.80 
7.50 
6.70 
6.50 


Light  bacon 
(180-225 
pounds). 


to.  85 
5.70 
5.00 
6.55 
6.86 
7.00 
7.26 
6.05 
7.20 
6.45 
6.05 
6.921 


to  $0.40 

to  6.80 

to  6.65 

to  7.15 

to  7.25 

to  7.70 

to  7.90 

to  7.60 

to  7.70 

to  7.46 

to  6.65 

to  6.52t 
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Rtinge  of  price*,  per  huwlredttcight ,  of  sheep  at  Chicago  and  Omaha  in  190S,  by 
month*,  and  annual  range  at  Chicago  tince  1892. 

CHICAGO. 


MimUi. 


Janiur)' . . 
February . 
Hnri'li  . . . 
April 

M»T 

Jane 


July 

Auftui.t 

Si"ptomK-r 
Ocbilicr  ... 
NoTiiinlxjr. 
I>«;«'in1x!r . 
Runtctt: 

late.... 

IMll 

llXli) 

1H!» 

iim 


I>1>7 


WW 

l.SU")     

I^W  . .  . 

l.SW 


NaUvo  sheep 
(IW-140 
pnundx). 


1 

I     . 


OOto; 
f»to 
(Wto 
Wlto 
25  to 
.Wto 
75  to 
.■|«  to 
.10  t> 

aoto 

.Wto 
25  to 

£>to 
Wto 

auo 

25  to 
IWto 
25  to 

(X)tii 
:r>(o 
(HMO 

■J-'t  to 


.■).5f) 
.-J.  70 

o.rji) 

6.23 

!>.m 
i.ir, 

4.60 
4.25 
4.25 
4.75 

R.U) 
.5.25 
(1..5I) 
.5.f5 
5.  a 
.5.a-> 

4.  (ill 
5.11) 

<;.  ir> 


Kative  year- 

linKo  and 

lambs. 


ri.UOto88.i3 

3.50  to  0.t5 
ii3.00to'i0.i>5 
"3.50  tone.  «6 

4.00to  7.10 

£.50  to  7.«l 

2..V)to  T.ffi 

S.aito  5.00 

aiMtu  e.u) 

2.50  to  C.15 

2. 00  to  .5.75 

2. 59  to  6.75 

2.a)to  7.25 

2. 00  to  6.25 

.".00  to  7.00 

3.  .511  to  7.45 

3..5l)t<j  7.10 

3. 00  to  6.40 

2. 75  to  0..51I 

2. 25  to  •l.:i) 

2.(l<lto  (l.OI 

2.25  t')  7.."i5 

3.  (HI  to  ft.  25 


Western  sheep'  Weotem  and 
(70-140  Mexicmn 

ponnds'i.  lambs. 


^.50toS4.7S 

2.5.')ti  .5.00 

S.OOto  5.75 

aiSto  6.30 

:iOOto  6.25 

2. 75  to  6.00 

2.25  to  4.75 

2. 10  to  4.C5 

1.50  to  4.00 

1.30  to  4.00 
l.Kto 
1.75  to 


4.10 
4.60 


$1.00 
4.  SO 
•"4.50 
a4.2S 
4.25 
2.50 
2.T5 
«.(» 
2.7a 
2. 25 
2.85 
2.60 


to  ».7i 
toofiiSD 
tonJ.S 
to    7.50 

to  7.  as 

to  6.«> 
to  5.U 
to  &«& 
to  5.0) 
to  5.00 
to    7.0O 


1.25to  6.30 

1.50 to  5.25 

aroto  6.50 

2.50 to  5.55 

3. 00  to  5.25 

2. 15  to  .5.35 

2. 15  to  4.:*) 

2.  .50  to  5.y> 

2.l»to  .5.40 

2.  .7)  to  C.45 

3.11(1  to  6.;o 


2.  SO  to   T.9) 
2. 75  to  5.9) 


4. 00  to 
4.00  to 
8.  T5  to 

3..V)  to 
:}.;>>  Jo 
:H»)to 
S.  50  to  5  > ' 
2. 25  to  fi.r.i 
H.  5U  to    7.  a 


m 

8.75 
7.25 

e.-.-i 

6.  "I 


'Sprhi:;  l:iiulis  solil  iluriii.t  i'.'i.'.i..  hiii'u  lis  $12,  with  many  .it  $7  to  $10. 
OMAII.A. 


Month. 


Nntiv 


.luntiury .^4.JliMii 

K-1.ni:>ry 4.-.''lti 

Murrli    l.li'ii 

A).ril     l.^^tn 

Mi.y .">.4(ltn 

.Inn-   4.'>ll(.i 

•Inly ;!.Mitci 

Ain:ii'.t      

Soiil.-inl)-!- :.Mi>lii 

(K'toU-r        3.mtti 

Ni)V«'lnl«T t.  i'll.i 

I>.>.i-:nlKT :i. .Vit  I 


If 

■!'■ 

Kalivt^  I;inihs, 

Wfstern 

BbiVI>. 

WoHt.^rn 
laiuW'. 

c5 

15 

jil.lK  1.1$"..  Ill  ' 

j:t.75t.> 

•14.  75 

^»..5:)t-.$5  - 

5. 

.-5 

5.11")  t.i    (i..')il 

4.l»1t.. 

5..V) 

4.75  (o    rt.  r. 

5 

'.<» 

"5..-i"t<>'"i.;0 

Ll'lto 

5.25 

"4.5ll  t i  Ul 

11 

r.'5 

■■5.75t..'--;.'.<l 

4.  .5)  to 

.V(;5 

"  i..".i>  t.i     ;.  »l 

i; 

If.) 

(i.  !.-.(•)  r.ui 

ll.NOto 

5.  (VI 

5.  HI  t  .    .i  15 

I!, 

<ti 

5.  7'>;.i    li.C'i 

2.5'lto 

4..-0 

2..5l>t.-    .5.  VI 

1. 

:.!) 

4.uit..  (;.:.i 

2. .'ill  t.i 

4  :<5 

3.  75t.>    '1  111 

3.l>!  to 

(.121 

2.  7(li.>    (Jill 

■X 

:■> 

;i..".(H'i  .5.111 

2..VM.. 

4.(111 

4.(l>  :  ,    .-,  :  ' 

4. 

in 

:!.;.'.-,  t..  5  T5 

2.l>i  t  . 

3.  Ml 

3.  4' It  .    4  i»i 

4. 

:r> 

:t.4ilt..    5.25 

•'.  75  to 

3.  .111 

::.iii  til  5  III 

!, 

75 

:i..5.it..  .v. VI 

2.  .71  111 

3:r, 

3. Hit  .  4.:-. 

'."•iriiii:  l:i;nli<  iiiiiuvil  tmm  i'.M  to  jU. 
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Range  and  average  price  of  horses  at  Chicago  and  Omaha  in  1002,  by  months,  and 
anmial  average  at  Chicago  since  I'.HK). 


CHICAGO. 


Month. 

Draft 

horses. 

CarrlaRC 
teams. 

Drivers. 

General 
use. 

Bnasers 
and  tram- 
mere. 

$liS 
1% 
140 
UO 
140 
135 
l.T. 
l:t5 
135 

i;b 

135 
135 

135 
121 
115 

Saddlers. 

$150 
IHO 
170 
170 
1(S 

ino 

1.50 
145 
140 

i:b 

ISi 
liB 

151 
147 
150 

South- 
ern 
chunlcs. 

January  

February 

March 

April 

$160 
105 
170 
175 
175 
170 
HiS 
1(£> 
1«0 
160 
1(S5 
170 

im 

1.57 
1.55 

$420 
485 
490 
475 
475 
4i» 
480 

4:s 
4:» 
425 
420 
420 

4.50 
400 
410 

$140 
145 
150 
1.50 
1.50 
145 
140 
140 
140 
145 
145 
145 

145 
137 
140 

$115 
125 
125 
12.5 
130 
ISO 
115 
US 
115 
110 
110 
110 

117 
102 
105 

$10 
K, 
U5 

(■5 

May 

CO 

Juno 

.55 

July 

!» 

August 

September 

October 

November 

DecomlMT 

Averaso. 

I!>i-> 

liKil 

IWIO 

55 
55 
50 

50 
50 

.57 
52 
60 

OMAHA. 


Month. 


Draft 

horse.". 


Carriage 
teams. 


Drivers. 


General 


Chunks.      Western. 


I   South- 


January  390 

February 95 


March    

April 

May 

June 

July 

August 

September.. 

October 

Novemlxjr.. 
Dooembor  .. 


lUO 
100 
100 
BO 
flO 
«0 
(10 
lljl) 
00 
lOO 


to  $175  ' 
to    185  I 
to  200  \ 
to   225  ■ 
to   250  I 
to   200  I 
to    175  I 
to    175 
175 
175 
180 


to 
to 
to 
to   185 


$200  to  $a50 

200  to  3G0 

200  to  330 

200  to  600 

300  to  500 

300  to  450 

200to  400 

210  to  420 

215  to  300 

175  to  4.S5 

2S0to  370 

aCOto  875 


I 


$95  to  $225 
»5  to   225  I 
fjto   225 

100  to  250  ' 
80  to  3a5  i 
goto  325 
75  to  200  ■ 
75  to  220  I 
85  to  175  i 
flO  to  215  I 
SOto  325  i 
ft)  to   300  i 


$.55  to  $85 
(JOtolOO 
60  to  100 
60  to  110 
65toia> 
aoto  90 
40to  TO 
40  to  m 
40to  80 
40to  80 
40to  80 
45  to   85 


I 


$70  to  $110 

;  70to  120 

;  80  to'  12) 

j  80  to  140 

80  to  140 

75  to  120 

i  80  to  110 

I  60  to  110 

j  floto  no 

&5to  UO 

ft5to  120 

70  to  120 


$10  to  $50 
10  to  ,50 
10  to  .50 
10  to  50 
121  to  fiO 
12}  to  60 
10  to  65 
10  to  80 
10  to  100 
10  to  100 
10  to  80 
12tto  60 


$35  to  $80 

36  to  80 

85  to  80 

SOto  65 

%to  «0 

20  to  45 

15  to  45 

IS  to  45 

15  to  45 

SOto  45 

SOto  65 

20  to  70 
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THE  TUBERCULIN  TEST  OF  CATTLE  IN  GREAT  BRITAIN. 

Results  of  tests  made  by  the  Bureau  of  Animal  Industry  un 
cattle  offered  for  exportation  to  the  United  States. 

By  D.  E.  Salmon,  D.  V.  M., 
Chief  of  Bureau  of  Animal  Industry. 

Tho  testing  with  tuberculin  of  cattle  oifered  for  importation  into  the 
United  States  in  oKler  to  exclude  those  affected  with  tuberculosis,  lias 
been  the  subject  of  careful  and  earnest  consideration  by  this  Bureau. 
Tlio  act  of  Congress  of  August  30,  1890,  prohibits  the  importation  of 
animals  "which  are  diseased  or  infected  with  any  disease,  or  which 
shall  have  been  exposed  to  such  infection  within  sixtj'  days  next  before 
their  exportation;"  and  in  carrjing  out  this  law  tho  tuberculin  test 
has  been  adopted  as  (he  most  accurate  and  reliable  means  of  deter- 
mining whether  cattle  are  diseased  with  tuberculosis. 

Regulations  were  issued  under  date  of  December  28, 1899,  requiring 
that  "all  cattle  over  six  months  old  imported  into  the  United  States 
after  March  1,  1900,  which  are  subject  to  quarantine  and  except  as 
otherwise  provided,  sliall  bo  tested  with  tuberculin  after  their  arrival  at 
quarantine."  It  was  found  that  while  this  provision  had  a  beneficial 
effect  in  keeping  out  tuberculous  animals,  especiall}'  those  in  which 
tho  disease  could  not  be  detec^tod  by  ordinary  physical  examinalii>n, 
it  resulted  in  some  oases  in  hardship  and  loss  to  importers.  Evon 
where  importers  took  the  precaution  of  having  cattle  tested  abroad 
unofllcially  before  imrchaso  and  importation,  .some  of  the  animals 
which  were  oertifiod  to  have  passed  such  a  lest  reacted  to  the  oflioial 
test  in  tho  irnitod  Slale.s  (luarantine  station  and  were  condemned. 

To  profcM-t  the  importers  from  such  losses  it  was  decided  to  .station 
an  inspector  in  Great  IJritain,  where  most  of  our  pui-ebrod  stock  is 
I)urchasod,  to  make  the  oflioial  tests  before  the  shipment  of  the  cattle, 
and  in  tlio  latter  part  of  the  year  1000  Dr.  Tooie  A.  Geddes  was  s<nt 
to  that  oounlry  to  perform  this  work.  The  regulations  were  anieadr-d 
80  as  to  provide  that  "all  cattle  over  six  months  old  imi)orted  from 
Great  IJritain  dii-octly  into  the  United  States  after  Dcoenil>er  1,  lli)i>, 
which  are  sul)joot  to  quarantine,  and  except  as  otherwise  provided, 
shall  1)0  tested  with  tuberculin  l)y  an  insiwotor  of  this  Deimrtnient 
stationed  in  that  country  or  after  arrival  at  the  animal  quarantine 
station  at  the  jiort  of  entry."  Tho  Canadian  government  also  detaile«l 
an  inspector  to  nmke  tests  in  Great  Britain,  and  an  arrangement  was 
made  between  tho  United  States  and  Canada  for  each  Government  to 
accei)t  tho  certificates  of  tho  other's  inspector. 

This  testing  of  cattle  in  Great  Britain  by  the  Bureau  has  now  been 
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in  progress  for  two  years,  and  the  results  are  shown  in  the  accompany- 
ing tallies.  A  number  of  animals  tested  in  the  Channel  Islands  and 
in  Ireland  have  been  included. 

Statement  of  resvUxof  ttibercttlin  tests  of  cattle  in  Great  Britain  and  Ireland  and 
the  Chanttel  Islands,  by  the  U.  S.  Department  of  Agrieulture. 

TESTED  IN  lOOJ. 

Number  Number  Nnmber ;  ^If,?"*' 


Breed. 


Abordeen- Aligns 

Ayrshire 

Galloway 

Gnernsey  (on  IsUuid) 

Guernsey  (in  Great  Britain) . 

Hereford 

Jersey  ('on  IslRnd) 

R<.dPo!:.;d 

Shortlioru 


tested. 


p«8ed.  iJ-ejected.i^^.*;^ 


Total . 


TESTED  IN  law. 


Aljerdtcn-Anpis 

A>T8hii^ 

Doxt«r  Kerry 

Galloway 

Guernsey  um  island) 

Gueru.soy  (in  Oroat  Britain) . 

Hen-ford 

Highland^ _ 

Jersey  (on  island) 

Jersey  (in  Great  Britain) 

Bed  Polled 

Shorthorn 

Sussex 


lOJ  , 
G 

ll 
2S  : 
42  i 

liW  , 
!» 

110: 

rati 


15  , 
35  ' 


t»  ! 

311 

ai.co 

0  I 

o! 

0.00 

1  ' 

0; 

0.00 

2B  ' 

•>! 

ano 

a;' 

5 

11.90 

231 

8, 

:i.i3 

lor 

"1 

0.(3 

^4 

• 

.■>.so 

J3  '■ 

■s 

St.  55 

«)6  \ 


Totil  . 


IS) 
19  ' 
1(16  ' 

43| 
21  ' 

iisi 

1  1 


\i9 
19 
15 
28 
25 
U 

1*0 

lis 

IfH 
IV 
19 

se 

1 


i)B5 


779 


'3  1 
8  I 
0  \ 
61 

0 : 

6  i 

0 ; 

23  I 
2| 

28  ! 
0  I 


196 


I 


10.28 


27.88 
2*63 

0.00 
17.14 

0.«) 
40.  (» 

4.71 

r>.79 

O.OJ 
54. 76 

0.00 


16.68 


TESTS  OF  TWO  YEAKS-ISM  AND  lUOB. 


Aberdeen-Angna 

Ayrshire 

Dester  Kerry 

Galloway 

Guernsey  (on  island) , 

Qnumsuy  (in  Gre«t  Britain) . 

Hereford 

Highland 

Jer.scy  (on  island) 

Jersey  (in  Groat  Britain)  

Red  Polled 

Shorthorn ^ 

Sassex 


Total. 


3U 

258 

104  ' 

2B.73 

33 

ib 

8. 

£4.  it 

15 

15 

0 

o.oo 

ai 

UO 

6  ' 

16.67 

68 

.>) 

0 

0.00 

87 

4ft 

11 

19.30 

428 

411 

17'. 

a  97 

19 

16 

3 

15.79 

324 

323 

1  1 

0.31 

42 

19 

23 

54.70 

57 

53 

4  > 

1.08 

228 

175 

53  j 

23.25 

1 

1 

ol 

0.00 

i,«n5 

1,425 

230| 

1:1  (K) 

« This  being  the  only  animal  sbovring  a  reaction  among  a  large  nnmber  tested  on  the  Island 
of  Jersey,  there  may  be  some  doubt  a»  to  whether  the  elevation  of  temperature  was  caused  by 
tuberculosis. 

*Ten  of  those  animals  were  not  tested  until  after  arriral  at  (inarantlno  station  In  the  United 
States,  having  been  shipped  from  Great  Britain  without  test. 
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The  cattle  on  the  islands  of  Guernsey  and  Jersey  are  shown  to 
praitically  free  from  tuberculosis,  and  the  regulations  now  per 
cattle  to  Ix?  imported  iwto  the  United  States  diroetl.v  from  thosu  islai 
without  being  tested  with  tuberculin.  EUminntiujj;  from  Ihe  UiMw 
the  tests  of  cattle  on  those  islands,  the  proportions  of  reactions  ■! 
the  tests  niade  in  Great  Britain  and  Ireland  are  found  to  be  as  fn. 
In  1901,  13.G7  per  cent;  in  1002,  20.97  per  cent;  for  both  years,  17.0i 
Ijer  cent.  Although  the  total  percentage  of  reactions  in  1901  is  ci«n- 
Biderably  less  than  thai  for  I'MJ-J,  tliis  difference  is  more  apparent  th«n 
real,  and  is  due  to  the  fact  that  during  the  former  year  there  was  a 
lutich  larger  i)roportioii   of  animals  tested  belonging  1o  the  !■       ' 

which  gave  low  i)crceutages  of  reactions.     This  condition  nat 

lowered  the  general  average  for  that  year  and  probably  made  ii  mi 
less  than  it  would  have  been  if  the  number  of  animals  t.est<^  ff 
each  of  llu-  leading  bree<ls  had  been  more  nearly  equal. 

The  results  of  the  test.s  bj'  Dr.  Geddes  are  borne  out   in  a  rem* 
able  manner  by  the  work  of  the  Canadian  inspector  in  <»r©at  llrit 
Dr.  A.  G.  Hopkins.     In  his  report  to  his  govcmraent  for  the  >t 
ended  October  .31,  1902,  Dr.  Hopkins  says:" 

The  number  of  cattlo  tested  by  me  was  5T1  bead,  all  Sbortht)ni8,  except 
few  Galloways  and  AbtTdecn-Angus.    Owiiig  tfi  t.bo  jn'eat  demand  fur  Sho 
and  to  tlio  severe  cnlling  out  of  some  berdn.  this  and  pn,>vio<jB  Beaeons.  a  nnmll 
of  inferior  animnla  bare  been  Bhipped  across  the  Atlantic. 


The  p<'rcentago  of  reactions  was  23;  this  season  comparatively  few  ooT 
t08te<l.  buyers  profiting  by  former  experience,  and  thus  bought  only  tw^o-yonr-olilf 
aud  under  to  bo  submitted  to  the  tost.  As  far  as  I  cati  gather  from  the  tenia  nade. 
the  pei-i-eutago  of  cattle  affected  increases  with  age;  mure  yearlings  are  affeettd 
than  calves  and  more  two-year-olds  than  yearlings. 

Dr.  Hopkins  thus  gives  his  percentage  of  ivactions  as  23,  nearly 
the  animals  tested  being  Shorthorns,  while  the  percentage  of  Sh«j 
horns  reacting  in  the  tests  of  Dr.  Geddes  for  tJie  two  years  is  23i. 

It  is  interesting  to  note  the  contrast  which  appears  in  the  foregoi 
tables  Ijetween  the  results  of  the  tests  of  the  Jersey  ami  Gnct 
breeds  on  their  native  i.slands  and  in  Great  Britain.  WHiilo  thew 
breeds  are  free  from  tuberculosis  on  the  Channel  Ibiands,  where  ihey 
do  not  come  in  contact  with  tlisetised  animals,  it  Is  seen  (hat  whrn 
taken  to  Great  Britain  and  exxxjsed  to  infection  they  ver>*  tvadily 
contmct  the  disease. 

The  work  of  the  Bureau  during  the  first  season  made  it  appa 
that  some  of  the  British  herds  were  very  badly  diseased,  and  a»  lli^ 
law  above  quoted  prohibits  the  imp<ntation  inlo  tlje  Unit'cd  Staleau^ 
exposed  animals  as  well  as  those  which  are  disea-sed,  it  seemed 
when  a  herd  was  very  badly  afTected  all  the  animals  in  it  must 

0  RejMjrt  iif  the  minister  of  agricnltnro  for  the  Dominion  of  Canada  for  Uw  J9t 
ended  October  ai,  IltU2,  p.  13-1. 
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regarded  as  exposed  and  therefore  excluded  from  importation,  whetlier 
all  of  thejn  were  iictiially  diseased  or  not  at  the  time  of  applying  tlie 
test.  There  was  also  evidence  suiJieieut  to  cause  a  strong  suspicion 
that  in  some  instances  fraudulent  means  were  being  used  for  the  pur- 
pose of  defeating  the  test  in  diseased  herds,  such  as  injecting  (uber- 
cnlin  in  advance  of  the  official  test  so  as  to  prevent  a  reaction,  or 
administering  drugs  to  prevent  a  rise  in  temperature.  In  view  of 
these  circumstances  the  inspector  wa,s  instructed  early  in  1902  tliat 
whenever  a  herd  was  found  to  be  so  badly  diseased  tlmt  20  per  cent 
or  more  of  the  animals  tested  gave  reactions  no  further  tests  should 
be  made  by  him  in  such  licrd  until  proper  stops  had  beeti  taken  by  the 
owner  for  the  eradication  of  the  disease.  This  policy  exclnded  from 
future  tests  some  of  the  worst  aftected  herds,  and  consequently  the 
percentage  of  reactions  during  the  second  year,  largo  as  it  is,  is 
undouhtedl}'  less  than  it  would  otlierwi.se  have  been. 

The  results  of  those  tests  oonfinn  what  has  previously  boon  known 
and  stated  concerning  the  alarming  prevalence  of  tuberculosis  among 
purebred  henls  in  Great  Britain  and  the  danger  of  contaminating  our 
lincst  American  herds  by  the  importation  of  tuberculous  breeding 
stock.  They  show  the  great  importance  and  the  real  necessity  of  the 
measures  enforced  bj'  the  United  Slates  Government.  They  show 
that  within  two  years  this  policy  has  excluded  from  our  herds  i'29 
tuberculous  animals  from  the  purebred  hei-ds  of  Great  Britain  and 
Ireland  alone,  which  it  was  desired  to  import  into  the  United  States, 
and  which  without  tlie  tuberculin  test  would  undoubtedly  have  been 
introiluccd  into  some  of  our  best  herds. 

The  opposition  to  the  Department  regulations  requiring  the  tuber- 
culin test  for  imported  cattle  has  come  principally  from  comparatively 
few  persons  who  are  interested  in  the  importation  and  sale  of  breed- 
ing stock.  Some  luave  even  been  dis.satisfled  because  they  were  not 
permitted  to  import  animals  which  had  reacted  to  the  test  or  which 
came  from  herds  known  to  be  badly  diseased.  It  is  incredible  that 
these  men  desired  to  introduce  such  cattle  into  their  own  herds. 
Their  desire  was  evidently  to  purchase  them  cheaply  in  Great  Britain 
and  import  them  into  the  United  States  for  sale  at  a  profit.  The  facta 
shown  by  these  tables,  it  is  believed,  are  sufficient  to  demonstrate  to 
any  fair-minded  person  that  the  regulations  are  not  unrea.sonable  or 
unduly  severe,  but  are  necessary  for  the  protection  of  the  herds  of 
the  United  States. 


RULES  AND  EEGULATIOXS  OF  THE  BUREAU  OF  ANIMAL 
INDUSTRY  ISSUED  IN  1902. 


[B.  A.  I.  Okdkr  No.  83] 

Begrulationa  Concenung'  Cattle  Transportation. 

U.  S.  Department  op  Agricultuek, 

Office  of  thk  SEcnETAKY, 
Washington,  D.  C,  January  10,  1D0.7, 
To  vuDiagcrs  and  agents  of  railroiida  and  tranfiporiation  companies  of  the  United 
Stales,  stocktneii,  and  others: 

lu  accordance  witli  section  7  of  the  act  of  Congresa  approved  May  29,  1884, 
entitled  "'An  act  for  the  establiBhment  of  a  Bureau  of  Auinial  Industry,  to  prevent 
the  importation  of  diseased  cattle,  and  to  provide  mcanH  for  the  suppression  and 
extirpation  of  plonro-pneumoiiia  and  other  contagions  diseases  among  domestic 
animals,"  and  of  the  act  of  Congress  approved  March  2, 1901,  making  appropria- 
tion for  the  Department  of  Agriculture  for  the  fiscal  year  ending  June  30,  1902, 
yon  are  hereby  notified  that  a  contagions  and  infections  disease  known  as  splenetic. 
Southern,  or  Texas  fever  exists  among  cattle  in  the  following-described  area: 

1.  All  that  country  lying  Fouth.  or  below,  ;v  linn  lieginning  at  tlip  northw  -t 
earner  of  the  Stat"  >,t  California;  thence  <  a;;t,  south,  and  Houthcasterly  ulonnj  the 
iKmndary  lino  of  said  Stat"  of  (^alifc/rnia  to  the  fonthea.storn  corner  of  sai<l  Stato; 
theuce  sonthirly  aloujc  tlio  we.st.-m  boundary  line  of  Arizona  to  the  Pcmth-we.st 
earner  of  Arizona:  thence  along  the  southern  Iwnndary  lines  of  Arizona  and  Nov.- 
!Me.\ico  to  the  so-,ithe,astern  corner  of  Xew  Mexico;  tlience  nortVerly  along  tlie 
e;'.st(rii  Imundary  of  New  Mexico  to  tlie  nouthern  lino  of  the  .State  of  Colorado; 
thoTii-e  .'ilonis  th>-  I'outlieni  boundary  linos  of  Colorado  and  Kau.*as  to  the  w^nth- 
oastern  corner  of  Kansas:  thence  sontlierly  along  the  western  boundary  liuo  of 
Missouri  to  the  sonthwpstern  comer  of  Missouri:  thence  easterly  along  the  sontl:- 
eni  boundary  line  of  Missoiiri  to  the  western  bound.iry  line  of  I>nnkliu  Countv; 
thence  soutlierly  along  the  said  western  boundary  to  the  southwestim  corner  of 
Dnnldin  County;  thent^o  e:vsterly  along  the  soniheni  Ixmndary  lino  of  Missouri  to 
the  MissisMjijii  Kivor:  thence  northerly  along  the  Mississippi  Hiver  to  the  n  )rth- 
ern  bo;indary  line  of  Tennessee  at  the  northwest  corner  of  Lake?  County:  thex-ce 
easterly  along  said  boui:dary  line  to  the  northeast  corner  of  Henry  County;  thenco 
in  a  northerly  dire<-tion  along  the  boundary  of  Tenness<'e  to  the  northwest  corner 
of  St ' wart  County;  thence  in  an  easterly  direction  along  the  uortliern  boundary 
of  Tenni'ssee  to  the  southv.esti'ni  corner  of  Virginia;  thence  northeasterly  along 
the  v^-est<-rn  bounilary  lin-;  of  Virgini:!  to  tin-  northernmost  point  <if  \'irginia: 
thence  southerly  along  the  eastern  lK>ui!(lary  line  of  Virginia  to  the  northeast  cor- 
ner of  Virginia,  where  it  joins  th  ■  southeastern  corner  of  Idaryland.  at  the  Atlantic 
Oican. 

2.  \\'l'.enever  any  State  or  Territory  located  alxjve  or  below  said  (piarantine  lim-, 
as  alK)V(i  de.signated.  sli.'iU  duly  establish  a  difforout  quarantine  line,  and  obtain 
the  nece-sary  l(>gislation  to  <i! force  said  last^inentioncd  line  strictly  and  cojj- 
*>letely  within  the  lioundaries  of  said  Stiite  or  Territory,  and  said  last  aliove- 
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mentioned  line  and  the  measures  taken  to  enforce  it,  are  satisfactory  to  the  Secre- 
tarj-  of  Agricnltiire.  he  may.  by  a  sjiecial  order,  temporarily  adopt  said  State  or 
Territorial  line. 

Said  adoption  will  apply  only  to  that  jwrtion  of  said  line  specified,  and  may 
cea.se  at  any  time  the  Secretary  may  deem  it  beet  for  the  interests  involred,  and 
in  no  instance  shall  said  modification  exist  longer  than  the  period  specified  in  said 
special  order;  and  at  the  expiration  of  snch  time,  said  quarantine  line  shall  revert 
■without  fnrther  order  to  the  line  first  abore  described. 

Whenever  any  State  or  Territory  shall  establish  a  quarantine  line,  for  above 
pnrposes,  differently  located  from  the  above-described  line,  and  shall  obtain  by 
legislation  the  necessary  law.s  to  enforce  the  same  completely  and  strictly,  •'^^ 
shall  desire  a  modification  of  the  Federal  quarantine  lino  to  agree  with  sxich  State 
or  Territorial  line,  the  proper  authorities  of  snch  State  or  Territory  shall  forward 
to  the  Secretary  of  Agricnltnrc  a  tme  map  or  description  of  such  line  and  a  copy 
of  the  laws  for  enforcement  of  same,  dnly  authenticated  and  certified. 

3.  From  the  Ist  day  of  February,  1902,  no  cattle  are  to  l)e  transported  from 
said  area  sonth,  or  below,  said  Federal  quarantine  line  above  described  to  any 
portion  of  the  United  States  above — north,  east,  or  west  of — the  above-described 
line,  except  as  hereinafter  provided. 

4.  Cattle  from  said  area  may  be  transported  by  rail  or  Ixjat  for  immediate 
slaughter,  and  when  so  transported  the  following  regulations  must  be  observed: 

(a)  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded 
aboie — north,  east,  or  wesit  of — this  line  to  be  fed  or  watered,  or  for  other  pnr- 
IK)scs,  siiid  cattle  shall  be  placed  in  pons  or  yards  set  apart  for  infected  cattle,  and 
no  other  cattle  shall  be  admitted  thereto. 

(b)  On  unloading  said  cattle  at  their  points  of  destination,  chntes.  alleyways, 
and  pens,  snfiiciently  isolated,  shall  be  set  apart  to  receive  them,  and  no  other 
cattle  ghall  be  admitted  to  said  chutes,  pens,  and  alleyways;  and  the  regulations 
relating  to  the  movement  of  cattle  from  said  area,  jjrescribed  by  the  cattle  sani- 
tary ofiScer.s  of  the  State  where  unloaded,  shall  be  carefully  observed.  The  cars 
or  boats  that  have  carried  said  stock  shall  be  cleansed  and  disinfected  as  soon  as 
possible  after  unloading  and  before  they  are  again  used  to  transport,  store,  or 
shelter  animals  or  merchandise. 

((•)  All  cars  carrying  cattle  from  said  area  shall  bear  on  both  sides  printed  pla- 
card:', the  letters  of  which  shall  be  plain  and  not  less  than  1 J  inches  in  height,  to 
bo  affixed  by  the  railroad  company  hauling  the  same,  stating  that  said  cara  con- 
tain Southern  cattle;  and  each  of  the  waybills,  conductor's  manifesto,  and  lulls  of 
lading  of  said  shipments  by  cars  or  boats  shall  have  a  note  plainly  written  or 
stiiinped  upon  its  face  with  a  similar  statoment.  Whenever  any  cattle  have  come 
from  said  area  and  shall  lx>  reshipped  from  any  point  nt  which  they  have  l)e€n 
unloaded  to  other  points  of  destination,  the  cars  carrying  said  animals  shall  bear 
on  lM)th  sides  similar  placards  with  like  statements,  and  the  waybills,  conductor's 
manifests,  or  bills  of  lading  be  so  stamped.  At  whatever  point  these  cattle  are 
unloaded  they  must  be  placed  in  separate  pens,  to  which  no  other  cattle  shall  be 
admitted. 

((0  No  boat  having  on  board  cattle  from  said  district  shall  receive  on  lx)ard 
cattle  from  outside  of  said  district.  Cattle  from  said  district  shall  not  be  received 
on  board  when  destine<l  to  points  outside  of  said  district  where  proper  facQities 
have  not  been  pro^  ided  for  transferring  the  said  cattle  from  the  landing  to  the 
stock  yards  and  slaughterhouses  without  passing  over  public  highways,  unless 
pcrmLs-sion  for  such  passing  is  first  obtauied  from  the  local  authorities. 

(e)  The  cars  and  boats  used  to  transport  such  animals,  the  chutes,  alleyways, 
and  pens  used  during  transportation  and  at  points  of  destination  shall  be  disin- 
fected in  the  following  manner: 


RULES  AND  REGULATIONS  OF  THE  BUREAU  OF  ANIMAL 
INDUSTRY  ISSUED  IN  1902. 


(B.  A.  I.  Order  No.  03.] 

Kegrulations  Concerning^  Cattle  Transportation. 

U.  S.  Department  op  Agriculture, 

Office  of  thb  Secbetaby, 
M'ashingtoii,  D.  C,  January  10,  1M2. 
To  managers  ami  agents  of  railroads  anil  transportation  companies  of  the  United 

States,  stochmen,  and  others: 

In  accordance  with  section  7  of  the  act  of  Congress  approved  May  20,  1884, 
entitled  "'An  act  for  the  establishment  of  a  Bnreau  of  Animal  Industry,  to  prevent 
the  importation  of  diseased  cattle,  and  to  provide  means  for  the  suppression  and 
extirpation  of  plenro-pneumoiiia  and  other  contagions  diseases  among  domestic 
animals,''  and  of  the  act  of  Congress  approved  March  2,  1901,  making  appropria- 
tion for  the  Department  of  Agricultnre  for  the  fiscal  year  ending  Jnne  30,  1902. 
you  are  hereby  notified  tliat  a  contagious  and  infectious  disease  known  as  splenetic. 
Southern,  or  Texas  fever  exists  among  cattle  in  the  following-described  area: 

1.  All  that  country  lying  pouth,  or  l)elow,  a  line  lieginning  at  the  northw.'^t 
t^omer  of  tho  Stati'  of  California;  thence  oast,  south,  and  Horitheasterly  along  th.- 
Ixmnihii  y  line  of  h.M  Stat"  of  California  to  thy  sonthea.stoni  comer  of  said  State: 
tlu'nco  .sDiitlicrly  .-ilonfj  tho  wo.sti-rn  boundary  line  of  Arizona  to  the  southwest 
comer  of  Arizon.i:  thence  along  tho  sonthom  boundary  linos  of  Arizona  and  Nev." 
Mcciro  to  the  southi'aHtern  corner  of  New  Mexico:  thfnee  northerly  along  the 
e:!.sterii  liouinlury  of  New  Mexico  to  the  sontheni  line  c)f  llie  State  of  Colorado: 
thence  uloii.t<  till' wmthcni  l)onn(lary  lines  of  Colorado  and  Kaus;\.s  to  the  sr.uth- 
oasteni  corner  of  Kan.sas;  thence  southerly  along  the  western  boundary  line  of 
Missouri  to  the  southwestern  comer  of  Missouri;  thence  easterly  along  the  ponth- 
em  bonndar}-  lino  of  Missouri  to  the  western  bonnd;;ry  line  of  Dunklin  Connty: 
theuce  southerly  along  the  said  western  boundary  to  the  southwestern  corner  of 
Dunklin  C'.iunty:  thence  ea.stcrly  along  the  southern  l>oundary  line  of  Missouri  to 
the  Mississippi  River;  thence  northerly  along  the  Mississippi  River  to  the  n  >rtl:- 
crn  boiinda'-y  line  of  Tennes.se<»  at  the  northwest  corner  o{  Lake  County:  therce 
e.isterly  alon.ij  .said  boni;dary  line  to  the  northeast  corner  of  Henry  County;  thence 
in  :i  northerly  dire<'lion  along  the  l)<>nndary  of  Tennes.see  to  the  northwest  comer 
of  Stewart  Comity;  thence  in  jiti  easterly  diret-tion  along  the  northern  boundary 
of  Tennessee  to  the  southv.esteni  corner  of  Virginiii:  thence  northeasterly  along 
thi>  west<-m  boundary  line  of  Virgin::!  to  tile  northernmost  jxMnt  of  Virginia: 
tlu-nc"  southerly  along  the  eiisieni  iHninilary  line  of  Virginia  to  tho  northeast  C'r- 
ner  of  Virginia,  where  it  .ioins  th  ■  southeastern  corner  of  Idaryland,  at  the  Atlantic 
Ocian. 

'i.  Wl'.eiiever  any  Stati-  or  Territory  l.K'ated  alKive  or  below  said  quarantine  lint>. 

as  aliove  i1>  signated,  shall  dtily  establish  a  different  quarantine  line,  and  obtain 

the  neie-siry  legi.-^lation  to  ( T;force  said  last-Tnentioned  line  strictly  and  coiu- 

nletely  within  (he  l)onndaries  of  Eiiid  State  or  Territory,  and  said  last  aliove- 
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inentioned  line  and  tlie  meastiTes  t^iken  to  enforce  it,  are  satisfactory  to  the  Secre- 
tary of  Agricaltiire.  he  may.  Iiy  ii  special  order,  temporarily  ado]>t  said  State  or 
Territorial  line. 

Sjiid  adoption  will  apply  only  to  that  portion  of  said  line  spenflwl .  and  may 
ceade  at  any  time  tho  Secretary  may  dt-eni  it  best  for  the  intoreerts  involved,  nnd 
in  no  instance  shall  said  modification  exist  longer  than  tho  pt-riod  wpecified  in  suid 
special  order;  and  at  the  expiration  of  snch  time,  said  qnarantine  liaesh.'dl  revert 
without  fnrther  order  to  the  line  first  above  described. 

Whenever  any  State  or  Territory  shall  establish  a  qnnrantine  line,  for  alwve 
purposes,  differently  located  from  the  above-de.scribcd  line,  and  shall  obtain  by 
legislation  the  necessary  Uiwr  to  enforce  the  same  completely  and  strict^,  and 
shall  desire  a  modification  of  the  Federal  quarantine  lino  to  agree  with  snch  State 
or  Territorial  line,  the  proper  authorities  f»f  snch  State  or  Territory  shall  forwanl 
to  the  Secretary  of  Agricnltnrc  a  tme  map  or  description  of  snch  line  and  a  copy 
of  the  laws  for  enforcement  of  same,  dnly  anthenticated  and  certified. 

3.  From  the  1st  day  of  Febmary.  1902,  no  cattle  are  to  lie  tranpr<irte<i  from 
aaid  area  sonth,  or  below,  said  Federal  quarantine  line  above  described  to  any 
portion  of  the  United  States  aliove — north,  east,  or  west  of — the  aliove-described 
line,  except  as  hereinafter  i)rovide<l. 

4.  Cattlo  from  said  area  may  be  transported  l>y  rail  or  lK:>at  for  iramodiat« 
slanghter.  and  when  bo  transporte*!  the  following  regnlations  mnst  be  observed: 

(n)  When  any  cattle  in  course  of  transportation  from  said  area  are  unloaded 
abore — north,  east,  or  weirt  of — this  line  to  l>e  fed  or  watered,  or  for  other  pur- 
poses, said  cattle  shall  be  i)lacpd  in  pens  or  yards  set  ai>art  for  infected  cattle,  and 
no  other  cattle  shall  be  admittetl  thereto, 

(ft)  On  unloading  said  cattle  at  their  points  of  destination,  chutes,  alleyways. 
and  pens,  snfliciently  isolatc<l.  shall  bo  set  apart  to  receive  them,  and  no  other 
cattle  abaTl  be  admittefl  to  said  chntt.'s,  pi-ns,  and  alleyways;  and  the  regnlatii'ms 
relating  to  the  movement  of  cattle  from  said  area,  prescribed  by  the  cattle  sani- 
tary officers  of  the  State  where  nnloaded,  .shall  Iw  carefully  observed.  The  cars 
or  boatit  that  have  carried  said  stock  shall  be  cleansed  and  diHjnfo(^ted  an  8f>on  as 
possible  after  unloading  and  lieforo  they  are  again  used  to  tians>port,  store,  or 
shelter  animals  or  merchandise. 

((■)  All  cars  carrying  catth-  from  said  area  shall  bear  on  both  Bides  jninted  pla- 
cards, the  letters  of  which  shall  be  plain  and  not  le.>«  than  1  i  inche'S  in  height,  to 
be  affixed  by  the  railroa<l  comiMJuy  hanlini;  the  same,  starting  that  siiid  cai-a  e-on- 
tain  Sonthem  cattle;  and  each  of  the  waybills,  conductor's  manifests,  and  bilk  of 
hiding  of  said  shipmenta  by  can*  or  boots  shall  have  a  note  plainly  written  or 
stamped  upon  its  face  with  a  similar  statf^ment.  Whejiever  any  cattle  have  come 
from  said  area  and  shall  Iw  reahipi-«d  from  any  point  at  which  they  have  been 
unloaded  to  other  iioiut^  of  destinatiou,  the  uirs  carrying  said  animals  shall  !)car 
fin  both  sides  similar  placards  with  like  statement*,  and  the  waybills,  conductor's 
manifests,  or  bills  of  lading  be  so  stamfted.  At  wliatever  point  these  cattle  are 
unloaded  they  must  be  placed  in  separate  pens,  to  which  no  other  cattle  shall  be 
admitted. 

(f/)  No  boat  having  on  Ixmrd  cattlo  from  said  district  shall  receive  on  board 
cattle  from  outside  of  said  district.  Cattle  from  said  district  shall  not  Iw  received 
on  board  when  destined  to  points  outside  of  said  district  whore  proper  facilities 
have  not  l)een  pro^  ide<l  for  transferring  the  said  cattle  from  the  landing  to  the 
stock  yards  and  shinghterhou.ses  without  passing  over  public  highways,  unless 
permi.ssion  for  such  passing  is  first  obtained  from  the  local  authorities. 

(i")  The  cars  and  lx>ats  n.setl  to  transport  such  animals,  the  chutes,  alleyways, 
and  pens  used  during  transiiortatioa  and  at  points  of  destination  shall  be  disin- 
fected in  the  following  manner: 
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RemoTe  all  litter  and  inannre.  This  litt«r  and  niauure  may  be  disinfected  by 
mixing  it  with  lime  or  satnratiiiji:  it  with  a  -5  jjer  cent  solution  of  IWi  per  cent  em- 
bolic ju-iil,  nr,  if  not  (littiiifcH-ted.  it  m;iy  lit-  stortKl  where  no  cattle  can  i-ome  io  coa- 
tat't  with  it  ilnrijig  the  period  from  Febrnary  1  t/)  November  15  of  each  ytiar. 

Wash  the  curs  and  the  feeding  and  vrateriuj,'  troughs  with  water  nutil  t-lnan. 

Sat\init«>  the  entire  interior  surface  of  the  cars  and  the*  fencing,  tr«ingh»,  HOd 
chntes  of  the  iiens  with  a  mixture  made  of  IJ  ponmls  of  lime  and  oiie-qokitw 
pound  of  1<M)  per  cent  straw-colored  car1x>lic  acid  to  each  gallon  of  wat>>r:  or  a 
Bolntion  made  by  di8Hol\-iug  4  ounces  of  chloride  of  lime  to  each  jjallou  of  watitr 
may  be  used;  or  disinfect  the  cars  'nnth  h  jet  of  steam  under  a  pressure  of  not  lem 
than  SO^ponuds  to  the  sninaro  inch. 

5.  Cattle  from  the  Itepulilic  of  Mexico  may  be  admitte<l  into  the  Uutted  Btxtm, 
after  inspection  «•  cording  to  law,  as  follows: 

Cattle  free  from  wplouetic  or  Texas  fever,  and  from  contact  there^ritli  dnriim 
thesix  nionthsprecwling  such  in.opcctidn,  and  which  have  been  grazeil  in  »  locality 
free  from  infection  of  such  fever,  may  Iks  admitted  into  any  part  of  thu  Uoile4 
States.  If  destined  to  j>oint8  in  the  nuninfected  area,  a  special  peruiit  most  h* 
obtained  from  an  iuspe<:tor  of  the  Bureau  of  Animal  In<Iustry,  said  p«nuit  being 
issued  according  to  the  regidationa  of  said  Burean.  The  cattle  for  which  tM 
permit  is  Issued  must  not  he  driven  through  tlie  infected  area,  nor  be  nalffW 
in  any  jKirt  thereof  except  at  snch  a  point  as  may  l>e  dnly  designatcul  by  «a  ariet 
issued  by  tliis  Department.  If  shipi)ed  in  infected  curs  or  uul»ade<l  iu  the  infodbd 
area,  except  as  above  stated,  they  will  be  snbject  to  the  regtdations  conccxsiair 
infections  cattle. 

0.  Notice  is  hereby  given  that  cattle  infested  with  the  Boophilxu  nnnuJiitH*  IB. 
Ikh^ih),  or  Southern  cattle  tick,  disseminate  the  contj'.gion  of  splenetic.  Southern, 
or  Texas  fever;  therefore  cattle  originating  outside  of  the  district  described 
this  order  or  amendments  thereof,  and  wluch  are  infested  with  th«  Bwtphi 
aiiuiilatitit  ticks,  shall  bo  considered  as  infections  cattle  and  shall  be  Hubject  to  t 
rules  and  regidations  governing  the  movement  of  Southern  cattle. 

7.  .Stock-yard  companies  receiving  cattle  infi?»te<l  with  said  ticks  shall  fiaet' 
such  cattle  in  the  ih.>u.s  set  aside  for  the  use  of  of  Southern  cattle,  and  tnuis|iarrta- 
tion  companies  are  rc»quiri-d  to  clean  and  disinfect  all  cars  and  l>oat.-Ji  which  haw 
contained  the  same,  according  to  the  re<iuireuK>uts  of  this  Dojiartrnput. 

8.  Inspectors  are  iastrnct«d  to  see  that  disinfection  is  properly  done,  and 
report  instances  of  improper  disinfection.    It  is  expected  that  transiMjrtati« 
stock-yard  companies  will  promptly  pnt  into  operation  the  above  methotls. 

All  prior  orders  conflicting  herewith  are  hereby  revoked. 

J.VMES  Wiusox,  SecTrtur§. 


[.\«kxiimi;m'  N'o.  1  TO  B.  A.  1  umpkh  I'lJ 

Special  Order  Kodifying  ttuarantlne  Line  for  the  State  of  Oaliforais — 1< 

U.  S.  Dkpartmtext  or  AoRinJUTrur, 

OFF'rK  or  THK  Secketahy, 
}\'aMiigtuti.  D.  C,  Jituutirj/  il,  l?ns. 
In  acconlance  with  the  regulations  concerning  cattle  trunsjiortotion  issoed  I 
this  Department,  the  State  (>f  California  has  agreed  to  eetablish  and  cuci|N»»tv  I 
tlio  enforcement  of  a  (inarautine  line  located  as  follows: 

"  Beginning  on  the  Pacific  coast  where  the  northern  Ivjnndary  line  of  llatiten7' 
County  connects  with  the  Pa<ific  Ocean,  thence  easterly  and  southfrly  nlnnit  th* 
northern  and  eastern  lK>nn<lary  line  of  Monterey  County  to  its  ■.  wilfc 

the  western  bonndary  of  Fresno  Coanty;   thence  northerly  r1o:i^  ■.  i-M^n 
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bounilary  of  Fresno  County  to  the  western  corner  thereof;  tTiencf  northerly,  east- 
erly, and  Boutherly  along  tho  western,  northeni,  iind  eastern  boundary  lino  of 
Mercod  Cotinty  to  the  sontboast  comer  thereof;  thence  northeasterly  along  the 
northern  lioundary  of  Madera  Connty  to  tho  northeast  corner  thereof;  thence 
contherly  and  easterly  along  tho  eastern  boundary  lijies  of  Madera,  Fresno,  and 
Tulare  counties  to  the  8ontbea*t  comer  of  Tulare  C'(junty;  thence  etisterly  along 
the  southern  Ixjnndary  lin«  of  Inyo  County  to  its  ints^rsection  with  the  ea.stem 
bonndary  line  of  the  State  of  California." 

And  whereas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  legislation  has  l)een  enacted  by  the  State  of  California  to  enforce 
said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for  the  State 
of  California  by  thi.s  Department  for  the  jjeriod  beginning  on  February  1,  i'M'i, 
and  tnding  January  31,  1003,  in  lien  of  the  quarantine  line  described  in  the  urder 
of  January  10,  11)02,  for  said  area,  imless  otherwise  ordei-ed. 

Jamrs  Wilsoji,  SccTf-lnr}/. 


[Amcxdmist  No.  2  to  B.  A.  I.  Ordeh  No.  W.j 
Special  Order  Kodifying  Quarantine  Line  for  the  State  of  Texas — 1902. 

U.   S.    DEPAttTMKNT  DP  AORIlTLTrRE, 

Office  of  the  Skcketakv. 
Wtmhingtoti,  D.  C,  Jaiivtiry  11,  lUOri. 

In  accordance  wth  the  regnlations  concerning  cattle  transportation  issued  by 
thi.s  Dt'iwrtment.  the  State  of  Texjis  has  agreed  to  establish  and  to  cooperato  in 
the  onforrement  of  a  quarantine  line  located  as  follows: 

''Beginning  at  the  intersection  of  the  southern  bonndary  of  New  Mexico  with 
the  international  bunndary  lino  at  the  Rio  Grande  River,  thence  southeasterly 
along  the  said  international  bonndary  line  to  the  southwest  corner  of  the  connty 
of  Pecos;  thence  following  the  western  bonndary  of  Pecos  County  to  the  south- 
east comer  of  Reeves  Countj';  thence  following  tho  boundary  line  between  the" 
counties  of  Pecos  and  Reeves  to  the  Pecos  River;  thence  southeasterly,  following 
the  Pecos  River,  to  the  northwest  corner  of  Crocltett  Connty;  thcnc«  east  along 
tho  northern  Ijoundary  of  Crockett  and  Schleicher  counties  to  the  southeastern 
corner  of  Irion  County;  thence  north  along  the  eastern  bonndarj'of  Irion  Connty 
to  the  northeast  comer  of  said  county:  thence  north  to  the  southern  Iwjundary 
of  Coke  County:  thence  west  to  the  southwest  comer  of  Coke  County;  thence 
ni>rth  along  tho  western  Iwundary  of  Coke  County  to  the  southern  boundary  of 
Mitchell  County;  thence  ea.st  to  the  southeastern  comer  of  Mitchell  Connty; 
thence  north  along  the  east<im  Iwundary  of  Mitchell  Countj*  to  the  northea-^t  cor- 
ner of  said  connty;  thence  east  along  the  southern  boundaries  of  Fisher  and  Jones 
counties  to  the  southeast  corner  of  Jones  County;  thence  north  along  the  eastern 
boundary  of  .lones  County  to  the  nijrtheast  comer  of  said  county;  thence  east 
along  the  southern  Iwundary  of  Haskell  Connty  to  the  southeast  corner  of  said 
connty;  thence  north  along  the  western  Isoundary  lines  of  Throckmorton  and 
Baylor  counties  to  the  northwest  corner  of  Baylor  Connty;  thence  east  along  the 
southern  boundary  of  Wilbarger  Connty  to  the  southeast  comer  of  s,iid  connty; 
thence  north  along  the  eastern  boundjiry  of  Wilbarger  Connty  to  the  Red  River; 
thence  continuing  in  a  northwesterly  direction  along  the  course  of  said  river  and 
the  northeni  boundary  of  Texas  to  the  southeast  comer  of  Greer  County,  Okla- 
homa Territory." 

And  whei'eas  said  quarantine  line,  as  above  set  forth,  is  satisfactory  tw  this 

Department,  and  legislation  has  Ijeen  eiiacted  by  tho  State  of  Texas  to  enforce 

said  quarantine  line,  therefore  the  above  qnarantine  line  is  adopted  for  the  State 
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of  Texas  by  this  Department  fur  the  iieriod  beginning  on  FeYtiraa.ry  1,  t90S.  »aA 
eadiiiK  Janaikry  31.  1803,  in  lien  of  tb<?  quarautino  Hue  d'jacribed  in  tho  ardec  «if 
Jkniiary  10,  liM)*.!.  for  saiil  nrca,  unless  otherwise  ordored. 

//  it  further  ordered.  That  daring  the  con  tin  nance  of  the  aliov*  lina  no 
originating  in  the  qoitrautined  area  as  described  in  B.  A.  I.  Ord<*r  No.  93,  ma  luadfc- 
fied.  shall  be  moved  or  allowe<l  to  move  into  the  connties  of  Baylor  aud  Ti 
mortou  and  that  portion  of  the  county  of  Pecos  l>ing  north  and  west  of  the 
di'tii.'ribed  ii8  follows:  Beginning  at  the  west  line  of  Pecos  Connty  at  lb«  pofaii 
where  the  roadlied  of  the  G.  H.  and  S.  A.  Railroad  croasee  said  line;  theuce  i: 
MLsterly  direction  with  the  center  of  said  roadbed  to  a  point  an  aection  No. 
Bloi^k  A3,  O.  H.  and  S.  A.  Railroad  Company;  thence  north  with  the 
fence  mnning  in  n  northerly  dirr-ction  throngh  the  eastern  i>art  of  sections  Noa.  U 
and  12  of  said  Block  A2  and  across  section  No.  1  G.  C.  aud  S.  F.  Railroad  Oom- 
pany:  theiico  cimtinuing  north  with  said  pasture  fence  through  the  eastern  put 
of  sections  Niw.  1«,  17,  46,  47,  TO,  77,  tOO.  107,  136,  137.  H"-',  143.  and  ItM.  B1<k- 
M.  K.  and  T.  E.  Railroad  Crimp.sny;  thence  continiiiug  In  a  northerly  direction 
pt^iut  on  the  north  line  of  section  No.  6.  Block  lOvO,  G.  C.  and  S.  F.  Railn^ui 
pauy,  same  being  comer  of  pasture  fonce;  thence  cast  with  the  north  line  c»f 
tion8Nos.6.9. 10, 11.12.1.5.  16.  Block  160.  G.C.and  S.F.Railroad  Onmimiiy.to 
northeast  comer  of  said  section  No.  18,  same  being  comer  of  pa»mre  fcntie:  tbi 
in  a  northerly  direction  with  the  east  Iwundary  line  of  sei-tions  No.s.  22,  SI ,  H), 
;)*»,  85.  20,  27.  'JJ,  29,  30.  31,  32,  Block  1 .  C.  C.  S.  D.  and  R.  fl.  N.  <J.  Rail 
pany.  to  the  northeast  comer  of  said  section  32;  thencn  west  wiih  tho 
dary  line  of  se«.-tious  Nos.  32  and  33.  same  block,  to  the  northwest  i.xjriicr  of 
No.  33.  bliK'k  I,  C.  C.  S.  D.  and  B.  G.  N.  O.  Railroad  Coinjiany,  comer  uf 
thence  north  with  the  east  boundary  line  of  sections  Nos.  1,  12,  13,  24,  33,  3^  ST 
48.  19.  00,  61.  aud  72,  Block  2,  C.  C.  S.  D.  and  R.  G.  N.  G.  Railroad  Com 
the  northeast  comer  of  said  section  No.  72;  thence  in  an  easterly  diroci 
the  lUisturc  fence  to  the  southeast  corner  of  section  No.  0.  patented  to  Ji 
"EvBiis;  thoncc  north  with  the  east  line  of  said  section  No.  0  to  thi;  northwect 
of  set^tion  No.  100,  Block  A2,  T.  C.  Railroad  ComjMuiy:  thence  >■ .  0( 

boundary  line  of  said  sections  Nos.  100  and  >iO.  same  b!<N!k.  to  th>>  i;  •ttroM 

of  Haid  section  No.  8'J,  Block  A2,  T.  C.  Railroad  Oomfutny;  thence  uurtii  with  the 
east  boundary  line  of  sections  Nos.  00,  S>1,  1(2.  and  03  to  the  southeast  comer  of  8><- 
tion  No.  04,  Block  A2,  T.  C.  Railroad  CVjmpany:  thence* northwest  dioj^niiallxaoaa 
section  No.  04  to  the  northwest  comer  of  said  section:  thence  continniu>{  ia  a  aottk- 
westerly  direction  diagonally  across  net^tions  Nos.  14.  18,  and  28  to  the  uortbecvt 
comer  of  section  No.  29,  Block  C4.  G.  C.  and  S.  F.  Railroad  Company:  tJirare 
west  with  the  north  l)oundary  line  of  said  section  No.  30  to  the  nortliwitj  >->:vi*t 
of  sdid  section;  thence  northwest  diagonally  across  section  No.  I,  T.  C  Kailrx44l 
Comjiauy ,  section  No.  97.  Blix-k  No.  194,  G.  C.  and  S.  P.  Railroad  Compcuiy ,  to  tb» 
northeast  comer  of  sai<l  section  No.  HO:  thence  in  a  nortlierly  direction aaroMMCtlia 
No.  U4  to  a  point  on  its  n>.>rth  l>r>nndary  line  AOO  varas  wext  of  it«  northaaat 
thence  continuing  north  through  sections  Nos.  03,  00.  SO.  M.  83,  and  Sf*,  Il)( 
104,  G.  C.  and  H.  F.  Railroad  ComiMiuy.  to  a  point  on  the  north  boandary  htut 
said  sectioit  No.  o8;  tlience  northw(«t'erly  with  the  pasture  fence  thnxifh  seotiMi 
No.  50  to  the  northeast  comer  of  section  No.  82  and  the  southaast  crmsmr  of  aectks 
No.  81,  same  block;  titence  continuing  northwesterly  t^>  sei:tion  No.  17.  H.  aaA 
O,  N.  Railrixid  ConiiHuiy;  theuce  north  with  the  ea.tt  litw  of  said  secliun  17  to  thr 
Pecos  River:  theme  northwesterly  with  said  Pecos  River  to  the  northwott  CHUiKr 
of  Crockett  C«»unty. 

And  it  iii/iirllirr  ojtltntd.  That  no  cattle  shall  he  moved  or  nllowral  to  minv 
from  the  connties  of  Childress,  Cottle,  Ilurdeniaii,  Foanl.  Wil  i  ,  ng.  Koui, 

Haskell,   Stoui'wall.  .Tones,  Fisher.  Scurry.   Gar/.a.   BonliMi  .,  Hitobrll. 
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Glasscock,  Sterling,  Irion,  West  Tom  Green,  Upton,  Crane.  Throckmorton,  and 
Baylor,  ami  that  jxirtion  of  the  county  of  Pec<jfl  as  ilescribed  above,  to  any  of  that 
territory  in  the  State  of  Texas  Ijniig  west  and  north  of  said  counties,  except  after 
having  been  insjiected  and  fuond  free  of  infection  by  dniy  authorized  iuspectora 
of  thifl  Department  or  of  the  State  of  Texas,  and  upon  written  pennission  by  such 
officer.  No  ctittle  from  said  conntieH  shall  be  moved  or  allowed  to  move  to  any 
State  or  Territory  outside  of  the  (loarautined  district  (except  as  provided  for 
immediate  slaughter)  unless  they  have  been  duly  inspected  and  i>as*ed,  and  itermit 
issued  by  iiispeclors  of  this  Department,  nor  nntil  permission  has  lieen  obtained 
from  the  proi)er  officials  of  the  State  or  Territory  to  which  said  cattle  are  destined. 

J  AMIES  Wilson,  Sccretitry. 


[Amekduext  No.  3  TO  B.  A.  I.  Ordsr  No.  Vii.) 

Special  Order  modifying'  Quoxantino  Lino  for  the  Territory  of  Oklahoma — 

1802. 

U.  S.   DWAKTaiKNT  OF  AOKICULTURE, 

Office  otr  thb  Sbi-ret.vrt, 
lVaMhi»{/ton,  O.  C,  .lannary  11,  1001. 

In  accordance  with  the  regulatioiks  concerning  cattle  tranaportion  issued  by  this 
Department,  the  Territory  of  Oklahiima  has  a^n^cd  to  establish  and  to  cooperate 
in  the  enforcement  of  a  <inarantine  line  located  as  follows: 

' '  Beginning  on  the  Red  River  at  the  southeastern  comer  of  the  county  of  Greer; 
thence  northerly  following  the  course  of  the  North  Furk  of  the  Red  River  to  its 
intcrt-ection  with  the  fionthcm  Ixiundary  line  of  Roger  Mills  County  aloiig  the 
western  houndarj'  Unes  of  the  A])acbc.  Comanche,  and  Kiowa  Indian  reserva- 
tions; thence  east  along  the  southern  bfiunthiry  lines  of  Roger  Milb*  and  Washita 
connlies  to  the  intersection  with  the  boundary  line  of  the  Wichita  Indian  reser- 
vation on  the  Washita  River:  thence  north  along  the  western  iKinnihiry  lino  of 
said  reservation  to  its  northwest  comer  at  its  intersection  with  the  Canadian  ■ 
River  in  the  County  of  O;  thence  in  a  southeasterly  direction  along  the  course  of'| 
gaid  river  and  the  northern  boundary  of  the  Wichita  Indian  RestTvation  to  the 
northenst  comer  of  said  reservation:  thence  easterly  along  the  southern  boundary 
of  Canadian  County  to  the  southeast  comer  of  said  county:  thenco  north  along 
eaiitt'm  boundary  lino  of  Canadian  County  to  the  northwest  corner  of  Clevehmd 
County;  thence  east  along  the  northern  line  of  Cleveland  Cotinty  to  the  middle  of 
the  right  of  way  of  the  Atchison,  Topeka  and  .Santa  Fe  Railway:  thence  northerly 
following  the  middle  of  said  right  of  vmy  through  Oklahoma.  Logan.  Noble,  and 
Payne  countica,  and  the  Otoe.  Missouri,  and  Ponca  Indian  rej^ervationa  to  the 
northern  boundary  of  the  Ponca  Indian  Rose  rvation :  thence  east  along  the  northern 
boundary  of  the  Ponca  Indian  Reservation  to  the  Arkans.tH  River:  thei)c<>  in  a 
northerly  direction  following  the  course  of  the  said  river  1o  its  intersection  with 
the  thirty -seventh  parallel  of  north  latitude  at  the  southern  boundary  line  of 
Kansas." 

And  whereas  said  f|iiamntine  line  as  above  m^t  forth  is  satisfactory  to  this 
Department,  and  legislation  hiis  been  enacted  by  the  Torritorj-  of  Oklahoma  to 
enforce  sjud  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for 
the  Territory  of  Oklahoma  by  this  Department  for  the  period  l)eginning  on  Feb- 
ruary 1,  1003,  and  ending  Janu.iry?.l,  VA\Z.  in  lieu  of  the  quarantine  line  described 
in  the  order  of  January  10,  190t».  for  said  area,  unless  otherwise  ordered. 

It  i*  further  nriierrtl.  That  during  the  continuance  of  the  above  Une  no  cattle 
shall  lie  moved  or  allowed  to  move  trom  the  county  of  Greer  to  any  of  that  imrt 
of  the  Territory  of  Oklahoma  lying  west  and  north  of  said  line,  except  a.CtKX 
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having  been  ln8r>e<;tc<l  and  fnimd  free  of  infection  by  duly  antborized  inspectott 
of  this  Department  or  of  Ibe  Territory  of  Oklahoma,  and  upon  writu-n  j«Tiui«>''-'; 
by  Buch  oflRcer.    No  cattle  from  said  county  shall  lie  niove<l  or  nllovired  to  ui'  ■ 
any  Stut«  or  Territory  ontside  of  the  (luarftntiued  district  (except  as  proviil 
immediate  slanjrhter)  tuiless  they  have  In'en  duly  inspected  and  pnssed,  aii.;  , 
iuitis8ne<lby  insiiectornof  thisDciMirtjnent.nnruntil  ]ienn!  -  t>een  obt«i&&' 

from  the  proper  officials  of  the  Statt'  or  Territory  to  whii '  1 . 

jAiiJi^  Wii^oN.  Secretary. 


IAmehdmcst Ko.  4 to  B.  a.  I.  Ori>eh 'So. 98] 

Special  Order  Modifying:  Quarantine  lane  for  the  Btate  of  Tenn«aaeo 1903. 

U.  S.  Department  ok  Aoricultl* rk, 

OKnCR  OF  THE  SlilKKTAKy, 

Wiinliiiif/toi),  f).  C,  .Inniiiirf/  Jt,  j 
In  accordance  with  the  re^fulations  c<;>ncemiuK  cattle  transjxirtatinu  iii&Ti- 
this  Department,  the  State  of  Teuneshee  ha-s  agreed  to  establish  and  to  oooperste 
in  the  enforcement  of  a  quarantine  line  located  as  fullows: 

"Beginning  on  the  MisKissippi  River  at  the  sontheatit  corner  of  th«  State  :d 
MiBsonri  at  the  we»ten»  Iwundary  of  TonnesBee;  thence  southerly  along  th*?  wntt- 
em  houndarieH  of  the  counties  of  Dyer  and  Lauderdale:  thence  fidluvving  il>« 
main  chjiunel  of  the  Mississippi  River  (leaving  Island  No.  37  to  tlie  north  aad 
vrest)  to  the  northwestern  comer  of  Shelby  Comity  on  the  Itissihsipiji  Kircr: 
thenct)  easterly  alonit  the  northern  boundary  lines  of  Shelby  and  FayetJo  ooontiM 
to  the  southwe.-iteni  comer  of  Hay-wood  County;  thence  northerly  autl  eastertr 
along  the  western  and  northern  boundary  lines  of  Haywocxl  County  to  tho  norti 
eastci'u  comer  of  said  county;  thence  easterly  along  the  northern  boimdury  li 
of  Madison  and  Henderson  counties  to  the  intersection  of  the  N.  C.  and  St. 
Railway  with  the  northern  boundary  of  Hendersfin  County;  thence  uorihrr! 
following  the  middle  of  tho  roadbed  of  said  railway  through  Carrol]  Cotinty 
Hollow  Rock  Junction  in  said  covuity;  thence  eas{<frly  along  the  midtllo 
roadlx'd  of  s4iid  raUwa}-  through  Carroll  and  Benton  cotmfies  to  tho  intort*! 
of  paid  N.  C.  and  St.  L.  Railway  with  the  Teimes»e<»  River  at  the  eastern  bonni 
of  B«'Titon  County;   thence  s<jtith  along  tlie  ea«ti;rji  boundaries  of  Benton 
Decatur  counties  to  the  northwest  corner  of  Wayne  County;  thence  easterly  ali 
the  northern  boundary  lines  of  Wa>Tio  and  Lawrence  counties  to  tho  uort, 
western  corner  of  Lawrence  County;  thence  south  along  the  eastern  Ixjamlary 
Lawrence  Coimty  to  the  southeast  comer  thereof;  thence  east  along  the  souths: 
boundary  of  Giles  County  to  the  southwest  comer  of  Lincoln  County ;  theiii 
north  along  the  western  line  of  Lincoln  County  to  the  Elk  River;  thence  easi 
along  said  river  to  the  eastern  boundary  of  Lincoln  County:  thence  nortl 
and  easterly  along  the  we8t<-m  and  northern  boiuidaries  of  Moore  County  to  fS 
northeast  i-nmer  of  MiKjre  County:  thence  north  along  the  western  l>oun<]Hr; 
lines  of  Coflfee  and  Cannon  counties  to  the  northwest  corner  of  Cannon  Countyl! 
thence  wisterly  along  the  northern  boundarie.s  of  Cannon.  Warren,  Van  Burcn, 
Bledsoe,  and  Rhea  couuties  to  the  northern  comer  of  Rhea  County;  thi 
southerly  along  the  eastern  bountlary  lines  of  Rhea  and  James  counties  to  tho 
northwest  comer  of  Bradley  County;  thence  northerly  and  southeaaterly  along 
the  northern  bouudar)' lines  of  Bradley  and  Polk  comities  to  the  nor:'  -ult 

of  Polk  County;  thrnce  south  along  the  ejistem  boundary  line  of  P- 
thn  SDUtheaMt  comer  ther<Hjf  at  the  southwestern  comer  of  North  Carolina." 
That  portion  of  tbu  quarantine  line  for  the  State  of  Virginia  described  in  the 
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^ order  of  Jantiary  11,  1903  (ameudment  No.  7  to  B.  A.  1.  Order  No.  9.3),  beginning 

kst  the  Bouthwestem  comer  of  Virginia  (Lee  County)  and  extending  east  along 

^the  sonthem  boundary  line  of  Virginia  to  the  soutboastem  comer  of  Washington 

County  is  hereby  anspended  during  the  enforcement  of  the  above  line  for  the 

State  of  Teunessee. 

And  whereas  said  q\iarautine  lino  as  above  set  forth  is  satisfactory  to  this 
Department,  and  legislation  has  licon  enactetl  by  the  State  of  Tennessee  to  enforce 
said  quarantine  line,  therefore  the  alxive  line  is  adoptt-d  for  the  State  of  Tennessee  ] 
by  this  Department  for  the  iwriod  beginning  on  February  1 ,  1903,  and  ending  Jan- 
nary  31,  1903,  in  lieu  of  the  quarantine  lino  de8cribe<l  in  the  order  of  January  10, 
1003,  for  said  area,  unless  otherwise  ordered. 

Jahes  WlLBOs;  Secretary, 


I 


[AmK!«ume!<t  No.  5  TO  I).  A.  L  Obdeb  No.  93.] 

Special  Order  Modifying  Quarantine  Line  for  the  State  of  Georgia — l£i03. 

U.  S.  Department  of  A(!Rita'L,TrRE, 

OmcE  or  THK  Secbetaby, 
M''a»hiiigton,  D.  C,  Januari/  11, 190S. 

In  accordance  with  the  vcj;iilations  concerning  cattle  transportation  issued  by 
this  Department,  the  State  of  Onorpia  has  agreed  to  establish  and  to  cooperate  in 
the  enforcement  of  a  quarantine  line  hx-ated  as  follows: 

"  Beginning  at  the  intersection  of  the  western  boundary  line  of  Union  Connty 
with  the  boundary  lino  betwien  the  States  of  Georgia  and  North  Carolina,  Ihence 
southerly  along  the  western  boundary  of  Union  County  to  the  southwest  comer 
thereof;  thence  northeasterly  along  the  sonthem  lioundary  line  of  Union  Cunnty 
to  its  intersection  with  the  boundary  line  of  Towns  County;  thence  southerly, 
easterly,  and  northerly  along  the  lioundary  line  of  Towns  County  to  the  western 
comer  of  Rabun  County  near  the  month  of  Wild  Cat  Creek;  thence  in  an  easterly 
direction  through  Charlie  Mi>nntain,  Glassie  Mountain,  and  Tiger  Mountain  and 
along  the  ridge  followng  Stekoa  Creek  to  Dick  Ci-eek;  thence  northerly  through 
Rainy  Mountjiin,  Hogback  Ridge.  Pinnacle,  Raven  Knob,  Roc-k  Mountain,  and 
Rabun  Bald  to  the  State  boundary  lietween  Georgia  and  North  Carolina." 

That  iKirtiou  of  the  quarantine  line  for  the  State  of  North  Carolina,  descrilHjd 
in  the  order  of  January  11,  1902  (amendment  No.  6  to  B.  A.  I.  Order  No.  03), 
beginning  at  the  intersection  of  the  northwest  comer  of  Union  County, Ga.,  with 
the  State  line,  extending  east  along  the  southern  boundary  lino  of  North  Carolina 
to  the  intersection  with  the  ridge  extending  from  Raliim  Bald  to  the  State  line, 
ia  hereby  suspende<l  during  the  enforcement  of  the  above  line  for  the  State  of 
Georgia. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  this 
Department  and  legislation  has  been  enacted  by  the  State  of  Georgia  to  enforce 
«iid  quarantine  line,  therefore  the  above  (luanintine  line  Ls  adopte<l  for  the  State 
of  Georgia  by  this  Department  f<ir  the  p^riotl  beginning  on  February  1,  1902,  and 
ending  January  31,  1903,  in  lieu  of  tho  quarantine  lino  descrilied  in  the  order  of 
January,  10,  1902,  for  said  area,  unless  otherwine  ordered. 

James  Wilson,  Secret unj. 
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[Amenument  Ko.  0  TO  B.  A.  I.  Okoer  No.  tS.] 

Special  Order  Modifying  duarantine  lane  for  the  State  of  Nortb  Uaxolina — 

1902. 

U.  S.  Department  of  Aorioulturk. 

Offick  of  the  Sechetary. 
M'ashington,  D.  C,  Jantiary  It .  ino3. 

In  accordanco  with  the  regulations  concerning  cattle  transportation  issued  by 
this  Department,  the  State  of  North  Carolina  has  agreed  to  establish  and  to 
cooperate  in  the  enforcement  of  a  quarantine  line  located  as  follows: 

"Beginning  at  tlie  southwest  comer  of  the  county  of  Cherokee:  thonco  ea.<tt 
along  the  southern  boundary  lines  of  the  countiesof  Cherokee,  Clay,  Macon.  Jack- 
son, Transylvania,  and  Henderson  to  the  southeast  comer  of  the  county  of  Hen- 
derson; thence  northerly  along  the  eastern  Iwnndary  line  of  Henderson  County  to 
the  northeast  comer  tln'reof ;  thenco  westerly  to  the  eastern  boundary  line  of  Bun- 
combe County;  thence  northerly  along  the  eastern  boundary  line  of  Bancombe 
County  to  the  southern  boundarj'  line  of  Yancey  County;  thence  northeast^Tly 
along  the  southern  boundary  line  of  Yancey  County  to  the  southern  portion  of 
Mitchell  County;  thence  northeasterly  along  the  southern  and  eastern  boundary 
lino  of  Mitchell  County  to  the  southern  boundary  lino  of  Watauga  County; 
thence  easterly  along  the  southern  boundary  line  of  Watauga  County  to  the  west- 
em  boundary  line  of  Wilkes  County;  thence  following  the  western  and  northern 
boundary  lino  of  Wilkes  County  to  the  western  portion  of  Surry  County;  thence 
northeasterly  along  the  eastern  boundary  lino  of  Alleghany  County  to  its  inter- 
section with  the  northern  boundary  line  of  the  State  of  North  Carolina." 

That  portion  of  the  quarantine  lino  for  the  State  of  Virginia,  described  in  tlie 
ordcr  of  January  11,  l'.)()2  (amendment  No.  7  to  B.  A.  I.  Order  No.  93),  lx>giuning 
at  the  sonthwi'sterii  comer  of  Grayson  County  and  extending  cast  along  th-^ 
southern  boundary  line  of  Virginia  to  the  sontlieiistem  cnmer  of  sjiid  county.  > 
her(>by  :iusi)e:iiled  during  tlie  cnforconn-nt  of  tlio  above  line  for  the  State  of  North 
Carolina. 

And  whert'us  siiid  (juarantinc  line  us  iilK)ve  set  forth  i.s  satisfactory  to  tlii-'. 
Department  and  legislation  lias  l»eon  enacted  by  the  State  of  North  Carolina  Xt 
enforce  said  quarantine  line,  therefore  the  above  quarantine  lino  is  adoptttl  fir 
the  State  of  Nortli  Cardlina  l)y  this  Department  for  the  period  lK>ginning  on  Fel>- 
ruary  1,  11I02,  and  ending  January  01,  IfH);!,  in  lion  of  the  <iuarantini'  linr 
d(>scril>ed  in  the  order  of  January  10. 1902,  for  said  area,  unless  otherwise  onlere-i. 

]t  in  fm-ihir  ordrnd.  Tliat.  during  tlie  i-ontinuance  of  the  above  line,  no  latt'.e 
originating  in  tin-  qnarantini'  district,  as  described  in  B.  A.  I.  Order  No.  <.):).  ;■,■. 
moditiod,  shall  be  moved  or  allow.^l  to  move  into  the  counties  of  Surry.  VTilhi-. 
Caldwell,  Burke,  and  McDtAvel). 

Ai((I  it  i.t  fiirilii  r  urdi  ,\i1.  That  no  i  utile  shall  1k'  moved  or  allowed  to  movf 
from  the  (-(innties  (if  Surry.  Wilkes,  Caldwell.  Burke,  and  McDowell,  ajid  th;.t 
l>orti  m  (f  Henderson  County  lying  r-outh  and  e;ist  <.f  a  line  l)eginning  at  iT> 
southwestern  corner,  f(inov.'in!C  its  western  Inmndary  to  the  French  Broad  Rivir. 
thence  along  tlie  cours''  of  said  river  to  the  northern  boundary  lino  of  .^-aid  onntv. 
and  tlii'ncf  easterly  iilong  (he  northern  boundary  to  the  northeastern  coni.r.'f 
s:iid  ounty  ti  any  uf  that  territory  in  the  Sttite  of  North  Carolina  lying  west  xvA 
no.-tli  of  s.aiil  counties,  e.\cei)t  after  liavin;.;  l^-en  inspected  and  fimnd  free  of  inli  i  ■ 
tion  by  duly  anti;ori/,ed  inspecti^rs  of  this  Department  or  of  the  State  ot  Ki.rt'ii 
Carolina,  and  upm  written  permission  by  such  ofTuer  Nocattle  from  .said  coun- 
ties sliall  be  moved  or  allowid  to  move  to  any  State  or  Territory  out,side  cf  tl:e 
(piarantined  district  (exe<'pt  as  provided   for  immediate  slaughter),  unless  thev 
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have  l)e«n  duly  inspected  anrl  i>asse<l  and  ppmiit  issned  by  insje-iors  <.i'  tlua 
Department,  nor  until  peruiissiou  has  be:'U  obttiined  from  tho  proper  nfBtauIa  of 
the  State  or  Territory  to  which  destined. 

Jamks  Wujson,  Sccretart/. 


[Amksomrnt  No.  7  to  B.  A.  I.  Oiinr.n  No.  W.] 
Special  Order  Modifjring  (Quarantine  Xiine  for  the  State  of  Virginia — 1902. 

U.  S.  Dkpartmkkt  ok  Aqricdltuek, 
'  Offick  of  tub  Secretary. 

Washington.  D.  <.'..  Jttniiixrti  II,  l!X)f, 

In  iiccortliince  with  the  regulations  oonceminK  cattle  transportation  isanwl  by 
this  Deportment,  tlio  State  of  Virginia  has  agreed  to  establish  and  to  cooperate  in 
the  enforcement  of  a  quarantine  line  l<x;ated  as  follows: 

••  Beginning  at  the  botindary  line  of  Virginia  at  its  sonthwostem  comer  (Leo 
County) ;  thence  east  along  the  sonthern  bonndary  of  Virginia  t'  >  the  southwest- 
ern comer  of  Patrick  County:  thence  northerly  along  the  wcHtorn  biiniidiiries  of 
Patrick  nnd  Franklin  counties  to  Daniel.s  Run;  thence  easterly  along  Daniels  Run 
and  the  Blackwater  River  to  the  Stannttin  River;  thence  in  a  .s(iuthoa«terly  niid 
northeasterly  direction  along  tho  south  cm  and  eastern  Iwnndarics  of  Bodfurd 
County  to  the  James  River;  thence  following  the  James  River  to  the  southeastern 
comer  of  Charles  City  County:  thence  northerly  and  easterly  along  the  western 
and  northern  boundaries  of  James  City  Connty  to  the  we.stcrn  boundary  of 
Gloucesiter  County  at  the  York  River;  thence  southerly  and  jiorthcrly  along  tho 
southern  and  eastern  boundaries  of  Glouce.ster  County  to  the  nnrtheastera  corner 
of  eaid  county;  thence  easterly  and  southerly  along  the  northern  and  eastern  bound- 
aries of  Mathews  County  to  the  southeastern  point  of  said  countj';  thence  south  to 
the  northern  binindary  of  ElLiabeth  City  C-onnty;  thence  westerly  and  northerly 
along  tho  Ixiundaries  of  Elizabeth  City  and  Warwick  counties  to  the  James  River; 
thence  wjutheasterly  along  the  course  of  tho  said  river  to  the  nortJiwest  comer  of 
Norfolk  County;  thenco  south  along  the  western  boundary  of  said  county  to  itn 
intersection  with  the  northern  bonndary  of  North  Carolina;  thence  east  along  the 
southern  boundaries  of  Norfi  ilk  and  Princess  Anno  counties  to  the  Atlantic  Ocean.'' 

And  whereas  said  quarantine  line  act  absve  set  forth  is  satisfactory  to  this 
Department  nnd  legislation  has  been  enacted  by  the  State  of  Virginia  to  enf-.irco 
said  qnarantine  line,  therefore  the  above  quarantine  line  is  etlopted  for  the  State 
of  Virginia  by  this  Department  for  the  period  Ix-ginniug  on  February  1.  tW)2.  and 
ending  January  ai,  1903,  in  lieu  of  the  quarantine  line  described  in  the  order  of 
January  10,  11)02,  for  said  area,  unless  otherwise  ordered. 

//  is  further  ordered.  That,  during  tho  continuance  of  the  abovo  line,  no  cattle 
shall  be  moved  or  allowed  U)  move  from  tho  counties  of  Henrico,  Ooochland, 
Louisa,  Fluvanna,  Albemarle,  and  Nelson  to  any  of  that  territorj'  in  tho  State  of 
Virginia  lying  east,  west,  and  north  of  said  counties,  except  after  having  l>een 
inspected  and  found  free  of  infe<;tiou  by  duly  anthoris'.ed  insiiectors  of  this  Doiwrt- 
ment  or  of  the  State  of  Virginia  and  upon  ■\vritten  permission  by  such  ofBc'.T.  No 
cattle  from  said  counties  shall  be  moved  or  allowed  to  move  to  any  State  or  Terri- 
tory outside  of  the  quarantined  district  (escept  a»  provi<kd  for  immediate 
slaughter) .  unless  they  have  been  duly  inspected  and  passed  and  permit  issued  by 
inspectors  of  thb  De{>artment,  nor  until  pf.'nnission  has  l)een  obtained  from  the 
proper  officials  of  the  State  or  Territory  to  which  destined. 

J.uiBs  Wilson,  Secrclury. 
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[AVENDUSXT  No.  S  Tl)  B.    A.  1.  OlIDKR  No.  83.] 

Regulations  Concerning  Cattle   Transportation— Feeding    Stations    in  tba 
Quarantined  District  for  Uninfected  Cattle. 

U.  S.  Dkpartmkjtt  of  AoRICrLTTRB, 

Office  or  the  Shcketaky, 
]yashington,  D.  C,  Jauunry  11,  is/OiJ 
It  ix  hereby  ordered.  That  cattle  originating  outside,  north,  e^ist.  and  west  i 
the  quarantine  line,  fia  defined  in  Bnreau  of  Aniiual  Industry  Onler  No. 
(Jannury  10,  1900),  or  amendments  thereto,  and  which  are  to  1h?  trau!:|><>rt«<I 
rail  through  the  quarantined  district,  may  be  unloadeil  for  rest,  feed,  and  wjit 
into  uninfecttid  pens  set  apart  for  such  cattle  at  Polk  Stock  Yards  and    Unig 
Stock  Yards,  Fort  Worth,  Tex.;  Biurd.  Tex.;  Southern  P.icific    Railway  HViK 
Yards,  Los  Angeles,  Cal.;  Bakersfield.  Cal.;  and  at  Sali.sbnry,  N.  C:  Pirut'idh 
The  cattle  are  free  from  Southern  cattle  ticks  and  have  not  leen  uuli.>ad<*<l  nt  ai 
other  place  within  the  quarantined  district.    They  may,  after  unhiatling  iutoi 
^pens.  be  reloaded  into  the  siune  cars  from  which  unloaded,  or  into  other  cl«wiMd 
id  disinfected  cars,  and  reshipped  as  uninftvted  cattle. 

jAMiS  WlLBOS,  Seerctarf. 


[Ambnouext  No.  il  to  B.  A.  1.  OunEit  No.  W.] 

Begxilations  Concerning'  Cattle  Trajasportation— Movement  of  Soutliern 
Cattle  into  Kansas  and  Virginia. 

U.  S.  Dkpaktmest  of  Aorictt.tchk. 

Opfick  op  the  Secrktary, 
Waxhiiigton,  D.  C,  January  t.l,  lane. 
It  in  hereby  ordered.  That  section  3  of  B.  A.  I.  Order  No.  03,  datexl  Jaao 
10,  1902,  providing  for  the  movement  of  cattle  from  the  quarantined  dis 
de8<.Ti1)ed  by  said  order  and  amendments  thereto,  be-ainended  as  follovrs: 

From  Febmarj- 1  to  February  20,  1902,  inclusive,  native  cattle  from  beloi 
Federal  iiuarantine  line  may  l)e  moved  into  the  State  of  Kansas,  for  gr 
feeding  purptjses.  i)rovided  such  cattle  are  to  remain  in  that  State  for  a  per 
not  less  than  three  months  from  the  date  of  crossing  the  lino,  and  fortlier  ■ 
vided  that  such  cattle  are  inspected  and  found  free  from  infection  by  a  duly 
authorized  inspecttir  of  this  Department  or  of  the  State  of  Kansas,  aud  upon  ■< 
ten  p«nnib8ion  of  Huch  officer. 

And  it  is  further  ordered.  That  cattle  from  the  counties  of  Henrico.  QooeldBadtl 
Louisa,  Fluvanna,  Albemarle,  and  NeLnon.  in  the  State  of  Virginia,  may  be  iaov«4^ 
until  March  1,  1902.  without  restrictions  other  than  may  l>e  enforced  by  local 
regulations  at  the  point  of  destination. 

Jame-s  Wilson,  Setretarg. 


[AMKSDsissT  No.  lu  TO  B.  A.  I.  Onncn  No.  oa.] 

Bcgulatious  Concerning  Cattle  Transportation — Moving  Cattle  from   Two 
Northern  Tiers  of  Counties  in  Arkansas. 

U.  8.  Department  ov  AoBicn,Timi». 

Office  of  the  v  tv, 

Washington,  D.  C,  F'"  .  JMf. 

It  in  hereby  ordered.  That  B.  A.  I.  Order  No.  03,  daUfd  Jannary  10,  190S. 
amended  so  as  to  permit  the  shipment  of  cattle  for  purposes  other  than  imxn««li»ti 
slaughter  from  the  two  northern  tiers  of  counties  in  the  State  of  Arfauums  tat 
the  noninfected  area:  I^rovided,  That  said  cattle  have  remained  in  tbo  abov^l 
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described  cotuitit'S  since  January  1  of  this  year  and  have  hoen  inspected  by  ofiBoers 
of  the  Bnrean  of  Auimal  Industry  of  this  Department  and  found  to  be  free  of 
splenetic,  or  Texas,  fever  and  not  to  have  been  exposed  to  the  contagion  thereof; 
tliat  projter  facilities  have  been  afforded  for  making  snch  inspection;  and  that 
after  inspection  the  cattle  shall  l»e  shipped  without  delay  and  wnthout  exposure 
to  the  infection  of  splenetic,  or  Texas,  fever. 

PnyvkU'd  /lo-thcr.  That  no  cattle  shall  be  allowed  shipment  under  this  order 
unless  accomjianied  by  a  written  peraiit  issued  by  an  infiiiector  of  the  Bnrean  of 
Animal  Industry,  nor  shall  such  cattle  be  taken  into  any  State  or  Territory  con- 
trary to  the  local  regulations;  and  said  permission  \\nll  be  granted  only  for  cattle 
which  are  to  remain  within  the  State  to  which  destined  for  three  months  after 
arrival. 

This  order  to  remain  in  force  until  April  1,  1003. 

jAJtiEs  Wilson,  Secretary. 


[AsicxDKEKT  No.  II  TO  B.  A.  I.  Orueii  No.  09.1 

Regulations  Concerning  Cattle  Trsuosportation — Kovement  of  Cattle  in  Vir- 
ginia. 

U.  S.  Department  op  AoRiccrLTUBE, 

Offhe  dp  the  Secuktaky, 
Wasliirigttm,  D.  C,  March  1,  lUOS. 
It  is  fierehy  onlered.  That  the  last  paraifraph  of  Amendment  No.  7  to  B.  A.  I. 
Order  0.1,  dated  January  10,  1002,  be  revoked. 

Cattle  from  the  counties  of  Henrico,  Goochland,  Louisa,  Fluvanna,  Albemarle, 
and  Nelson  in  the  State  of  Virginia  may  bo  moved  without  restrictions  other  than 
may  be  enforced  by  local  regiilations  at  the  point  of  destination. 

J.  H.  Briouam,  Acting  Scrrcturi/. 


[Ahcxoment  No.  U  to  B.  A.  I.  Orukk  No.  M.] 

Regulations   Concerning  Cattle  TracBportation — Permitting  Movement  of 
Cattle  from  Certain  Portions  of  Fonca  Indian  Reservation. 


U.  S.  Department  oji"  Agriculture, 

Office  of  thic  SF.t'RETARY, 
Washington,  D,  C,  Mnrvh  U,  H'OS. 
It  is  hereby  oriiered.  That  section  3  of  B.  A.  I.  Order  93,  dated  January  10, 
1802,  be  amended  so  as  to  permit  the  shipment  of  cattle  for  other  pnri'oses  tlian 
immediate  slaughter  to  points  in  the  uoninfected  area  from  that  portion  of  the 
Ponca  Indian  Reservation,  Oklahoma,  situated  south  of  the  Salt  Fork  of  the 
Arkansas  River  and  cast  of  the  right  of  way  of  the  Atchison.  Topeka  and  Santa 
Fe  Railway:  Prorideil,  That  said  cattle  have  been  kept  in  the  above-described 
area  since  January  1, 1902,  and  have  been  inspected  by  an  officer  of  the  Bureau 
of  Animal  Industry  of  this  Department  and  found  free  of  splenetic,  or  TexaSjj 
fever  and  not  to  have  been  exposed  to  the  contagion  thereof. 

And proi'idixl  further.  That  no  cattle  shall  l>o  allowed  shipment  from  this  area 
unless  accompanied  by  a  written  permit,  issued  by  an  officerof  tho  Bureau  of  Ani- 
mal Industrj-,  and  all  such  cattle  shall  \m  subject  to  the  laws  and  regulations  of 
thn  State  to  wliich  dcstine<l.  The  cars  in  which  such  cattle  are  shipped  must  be 
free  from  infection  and  satisfactory  to  the  oflScor  superNdsing  the  shipment. 

James  Wilson,  Secretary, 
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[Amekdmemt  Ko.  i:i  TU  B.  A.  I.  Okdkr  Ko.  88.] 

Hegxtlations  Concerning  Cattle  Transportation — Removal  of  Special  Qiuur- 
antine,  Henderson  County,  N.  C. 

U.  S.  Defaktxekt  of  Aqricclture, 

Offick  of  thk  Sbcrktary, 
Washington,  D.  C,  April  le,  t90i. 
It  is  ordervcJ,  That  the  portion  of  Amendment  No.  0  to  B.  A.  I.  Order  No.  W, 
dated  January  11,  1903,  reUkting  to  the  movement  of  cattle  from  a  certain  part  of 
Henderson  County,  N.  C,  !«  and  the  same  ia  hereby  revoked. 

Cattle  from  Henderson  County  may,  nntil  further  order,  be  moved  witliont 
restrictions,  but  no  cattle  shall  be  moved  or  allowed  t*)  move  from  the  counties  of 
Sun-y,  Wilke.s,  Caldwell,  Burke,  and  McDowell,  of  North  Carolipa,  except  as 
provided  in  the  amendment  named. 

James  Wiu^ox,  Secretary. 


[AXENUMEXT  No.  14  TO  B.  A.  I.  ORDER  KO.  98.] 

Begrulations  Concerning  Cattle  Transportation — Special  Order  Providing  for 
Return  to  Noninfected  District  of  Cattle  Exhibited  at  the  Southern  Inter- 
state Fair  at  Atlanta,  Oa. 

U.  S.  Dep.^utmkst  of  Agricui.ttre. 

Office  op  the  SEcnKTARY, 
Washington,  D.  C.  June  £>.*,  7W<?. 
It  in  herelty  onlercd.  That  cattle  from  alwvc  the  Federal  quarantine  Kne  whu-h 
have  been  Bhipi)ed  directly  from  tho  ii<iiiinfccte<l  district  to  the  fair  ground"  at 
Atlunt;i.  Ga.,  for  exhibition  iiuiiw.'OE  at  the  Sonthem  Interstate  Pair,  to  Iv  !!•>'.■'. 
from  O'tolK-r  8  to  OctoIxT  'i't.  1000,  iuid  wliich  an-  relumed  %vithi.  nt  K:;.;.' 
tinloadrd  elscwbcri',  lie  iionnittcd  to  return  jis  viuiufeit'.il  cattle.  i)rovi.ifHl  t!;-  y 
are  accompanied  by  a  certifioate  issued  by  an  inspector  of  tlio  Bnrtau  fif  Atiii.v.il 
Industry  of  this  Dcpartmont  .sllo^vi^lJ?  tl;at  such  cattle  have  had  iin  opjx.rtir.'i'. 
to  l)ccoiiie  infested  v.-ith  tlio  catth-  tick  (lioophiliis  tninulalu.s)  while  at  >aid  iii:r 
grounds. 

Jamks  Wilson.  Srcr.funi. 


fAMKSHMKXT   Xo.  I'lTl"    H.  A.  I.  t)Ul>Kll   X>>.  M. ! 

Regulations  Concerning  Cattle  Transportation — Movement  of  Cattle  from  a 
Certain  Part  of  Oklahoma. 

I'.  S.  Dkpautmknt  (>v  Agrictltvke. 

Offick  ov  tuk  Sk«'ret.\.uv. 
]\'ii.sliliii)loii,  D.  (.'..  •filly  .?').  ;».'. 
II  /.<  hirihij  orili  ml,  Tliat,  owin^  to  tlic  o.xistenc.;  of  Texas  fever  iufection  j;mi.:v 
cattli'  in  the  Poncii  and  OUh-  Indian  reservations  v.'es;  of  the  right  of  way  of  th  ■ 
Atchison,  ToiH-ia  and  Santa  Ko  R:;il\vay.  no  cattle  ia  caid  area  shall  be  nl^>vt^1  ■  r 
nlloweil  t'>  I'lovi'.  except  as  provided  for  Houtheni  cattle  for  immwliate  slan^littr. 
to  the  nrniinfccted  part  of  the  Territory  of  Oklahoniii,  except  after  inspocti<m  a:.', 
bein;;:  found  free  of  infection  by  duly  authorized  iusiK-ctors  of  tliis  Department  •  r 
of  the  Territory  of  Oklahoma,  and  upon  WTilten  i>enni:;sion  by  such  oflicfr,  r.i.r'  • 
any  State  or  Territory  outside  of  the  (juarantined  district  unlesw  they  hav.  1.  :: 
duly  insjiecti'd  and  pass(><l  and  have  a  i>enuit  is-.ued  by  an  inspectorof  this  Dei>  :r'- 
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iiient,  and  permission  h«8  been  obtaineil  from  the  proper  offlcials  of  the  Btate  or 
Territory  to  wliicli  destined. 

The  special  order  modifj-ing  tho  qnarantiue  linir  for  the  Territory  of  Oklahoma 
(Amendment  No.  3  tn  B.  A.  I.  Order  No.  03)  is  hereby  modified  in  accordance 
with  the  above. 

WlLUS  L.  MooEK,  Acting  Sicrft<iry. 


[AuExntnnrr  No.  !•  to  B.  A.  L  Orubk  Kg.  an.] 

Begulationa  Oonceming  Cattle  Transportation — Special  Order  B«Iating  to 
£xhibition  of  Cattle  at  the  California  State  Fair,  September,  lOOS. 

V.  H.  Dkpartmkst  of  Aorrl-i^tukk, 

OfFICR   of  the   SErRKTARV, 

WaHhiiiijtiiii,  D,  C,  .liibj  So,  utt)*. 

It  is  hereby  ordered.  That  cattle  from  that  part  of  California  (jnarBntined  on 
acconnt  of  Sontheni  cattle  fever  may  be  exhibited  at  tho  California  State  fair  at 
Sacramento,  September  8  to  20,  190'i,  provided  they  are  ship]>ed  direct  from  pnint 
of  origin  to  the  fair  grounds  in  clean  and  dihinfected  cars;  that  they  are  accom- 
panied by  a  certificate  i«sned  by  the  Stnte  veterinarian  eUiting  that  he  has  ■ 
insi)ected  the  cattle  before  shipment  and  fonnd  them  to  be  free  froiii  the  Tesoa  I 
fever  tick  (lioophiliis  nnuiUitus);  ihat  while  at  the  fair  grounds  said  cjtttle  are 
not  brought  into  contact  with  other  cattle  from  the  noninfoi^tcd  :irea;  and  that, 
when  the  exhibition  is  cloaed,  said  cattle  shall  be  shipped  direct  from  tho  fair 
gronnds  to  the  qnarantined  area. 

Tlie  special  order  modifying  the  (inarantine  liiie  fur  the  .Slate  of  California 
(Amendment  No.  1  to  B.  A.  I.  Order  No.  03)  ii)  hereby  modified  in  accordance  with 
thtt  above. 

Willis  L.  Hoobe.  Acting  Secretary. 


fAMEjrDMiNT  No.  17  TO  B.  fe.  I.Onnen  No. M] 

Be^ulations  Concerning  Cattle  Transportation— Si>ecial  Quarantine  of  Cattl* 

in  Oklahoma* 

U.  S.  Depaktjcest  of  AaaiccLTraE, 

OKFltK  OF  TUE  SKt;K£TXBV. 

Wathiiujloii,  D.  C,  Seplember  10,  IM3. 

It  in  Ucrd'U  ordered.  That,  owing  to  the  existence  of  Tejuis  fever  infection  in 

tho  Territory  of  Oklahoma,  no  cattle  shall  be  moved  or  allowed  to  move,  except 

as  proN-ided  for  Sonthom  cattle  for  immediate  slaughter,  to  any  portion  of  tho 

nninfecte«l  area  from  the  Territory  of  Oklubumu  except  from  Beaver.  Woodward, 

Woods.  Kingfisher,  Garfield,  Qraut.  and  Kay  coanties,  unle^^s  after  inspection 

they  are  found  free  of  infection  by  duly  authorized  inspectors  of  the  Biireau  of 

Animal  Industry  of  this  Department,  and  nimn  written  permiasion  by  snch  oflScers. 

The  special  order  motlifying  the  quarantine  line  for  the  Territory  of  Oklahoma 

(Ameadmont  No.  3  to  B.  A.  I.  Order  No.  03)  ia  hereby  modified  in  accordance 

with  the  above. 

J.  n.  BaiciUAM.  Aetitig  Secretary. 
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[Amcsdueht  So.  18  To  B.  A.  I.  OltnBH  No.  03.] 

Hegulations  Concemingf  Cattle  Transportation — Special  Quarantine  of 
Certain  Counties  in  Kentucky. 

U.  S.  DkPAKTMENT  ok  AORICrLTURE, 

Okfick  of  thk  Seckkt.vby, 
Washingfoii,  D.  ('..  October  in,  i;, 
Owing  to  the  existence  of  splenetic,  or  Southern,  fever  infection  amonx  < 
in  certain  counties  in  Kentucky,  as  shown  hy  the  number  of  cattle  in  thL*se 
ties  infested  with  the  Southern  cattle  tick  {BwyhiUia  annulatns),  and  to  pnyrest 
tho  sijread  of  infection. 

It  is  hereby  ordered.  That  no  cattle  wliich  are  in  Clinton,  Wayne,  and  Pala«ki 
counties,  Kentucky,  or  which  may  Iw  taken  into  said  comities  during  the  txini 
nanco  of  this  order,  shall  lie  moved  or  shipped  t«  any  State  or  Territory  eicciiJ 
immediate  slaughter  in  accordance   with   the  regnlatioiis  of  this  Do; 
(B.  A.  I.  Order  Xo.  VS,  dated  January  10,  1902,  or  auicndmeuta  thereto)  Utr 
movement  of  Southern  cuttle.    This  order  to  continue  from  thia  date  to  Xi 
ber  13,  1003. 

Jajirs  Wu^so:*.  Seerttarg. 


[AHENnxurr  Ko.  10  to  B.  A.  I.  Oicuiut  Xo.  va.] 
Kogulations  Concerning:  Cattle  Transportation — Bestrictions  Kodifled. 

U.  8.  DePAKTMKNT  Of  AoRlclTLTfRE. 

Offke  of  tuf.  Skcrktary, 
Washington,  D.  C,  October  gS,  t90t. 

It  i»  hcrelry  ordered,  That  section  3  of  B.  A.  I.  Order  No.  Wi,  dat«d  Jamury 
1902,  providiujLC  for  the  movement  of  cattle  from  the  quarantined  district  deanril 
by  said  order  and  amendments  theret-o.  lie  nmendod  as  follows: 

From  Novomlier  I,  1903,  to  January."!,  liio.3,  inclusive,  cattle  from  said  ana 
may  Ik?  moved  for  purimsos  other  than  immediate  slaughter  to  such  pulnta  witlito 
tho  States  of  Virfouia.  North  Caroliiui,  Tennessee,  Missouri,  Kansas,  anil  the  Ter- 
ritories of  New  Mexico  and  Ariaonu.  and  from  Novenilier  1  to  Det-'enjber  81. 11»I?. 
inclusive,  to  such  pfiints  within  tho  .Stat*'  of  Texas  and  the  Territory  of  OklalMtta. 
aa  may  be  i)TOvide<l  for  in  the  re^tlations  of  these  States  and  Territories  and  f»- 
mitted  by  the  local  authorities  in  char^.  In  the  absence  of  huch  local  roKsladoH 
and  permi.s-sion.  all  movement  of  cattle  from  the  (jnaraiitiued  district  to  painl* 
outside  of  said  district  in  aljovc-nanied  States  and  Territories  is  prohibttid. 
except  as  provided  for  immediate  slaughter.  All  cattle  from  the  qnarantiB^ 
district  destiucil  to  jxjints  outside  of  the  States  and  Territories  ultorn  named  amf 
be  shipped  witliont  insiiection  Vietween  Novemlier  1,  1902,  and  January  SI.  lam 
inclusive,  and  wthont  restrictions  other  than  may  1*  enforcc<l  by  Incal  rrgn^ 
tions  at  piunt  of  destination.  The  reshipment  of  any  cattle  which  may  hnvt 
moved  under  this  order  to  any  part  or  iiarts  of  the  States  of  Virginia.  Xt>rth 

olina.  Tennessee,  Missouri,  Kansas,  and  TesRs.  Jind  the  Territories  cif  Oklabo 

New  Mexico,  and  Arizona,  to  any  other  of  said  States  and  Territiiriee.  except  \'f 
penuissioti  of  the  proper  authorities  of  tho  State  or  Territory  to  which  d<s>tinnL 
is  hereby  prohibited. 

And  it  i,^  further  onlereil,  That  all  stock  pens  which  may  have  been  n^rrrwl 
for  the  use  of  cattle  froui  the  (inura:itiued  district,  prior  to  November  1  mot 
■hall  not  bo  used  for  receiving  or  storing  cattle  from  the  (luaniutiufd  diartnn 
which  have  lK?en  insiKxited  and  passed,  nor  for  c«ttle  originating  oalsido  of  iW 
quarantined  district,  except  when  such  cattle  arc  inleudtxl  for  iminvdiate  aUa|[liM. 

J.  U.  BaiouAM,  Acting  Secrttart' 
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[Amkxdmz.^t  Ko.  n  TO  B.  A.  t.  Okdkh  Nu.  U.] 

Regulations  for  the  Inspection  and  Quarantine  of  Horses,  Neat  Cattle, 
Sheep,  and  other  Ruminants,  and  Swine  Imported  into  the  United 
States. 

U.  S.  DkpARTMENT  of  AORlCirL'n.KE, 

Office  of  the  Secrktaky. 
}\'ii.i)iiiigfnii.  D.  C,  March  i",',  j;>(K\ 
It  is  lureby  ordered.  That  Rule  1  of  the  regulations  for  the  inspection  and  quar- 
antine of  horses,  neat  cattle,  sheep,  and  other  ruminants,  ami  swine,  imiwrted 
into  the  Uuite<l  States,  issued  nnder  date  of  Deeemlier  W,  1899  (B.  A.  I.  Order 
No.  51)).  he,  and  is  hereby,  amended  by  the  addition  of  Clayton,  N,  Y.,  as  an 
animal  quarantine  station  for  the  inspection  and  rjuarnntinu  of  animals  imported 
into  the  United  States, 

James  Wllson,  Secretary. 


[AuRN-r>MKNT  No.  10  TO  B.  A.  I.  ORDKlt  Ko.  so.] 

Regrulations  for  the  Inspection  and  Quarantine  of  Horses,  Neat  Cattle, 
Sheep,  and  other  Ruminants,  and  Swine  Imported  into  the  TTnited 
States. 

U.  S.  Department  of  Aokiccltube, 

Office  of  the  Secretary, 

U'duli ivgfoii .  D.  C,  May  7,  lOOi. 
It  i»  hereby  ordered,  That  Rule  0  of  the  regulations  for  the  inspection,  and  quar- 
antine of  horses,  neat  cattle,  sheep,  and  other  mininunts,  and  8\s'iue  imported 
into  the  United  States,  issued  under  date  of  Decemlior  28,  1H!)9  (B,  A,  1,  Order 
No,  56),  1)6,  and  is  hereby,  amended  to  provide  for  the  a<lmission,  without  inspec- 
tion, at  Fort  Kent,  Me.,  of  the  following  animals:  Oxen  and  horses  for  work  pur- 
poses; cattle,  sheep,  and  swine  for  slaughter.  This  order  shall  terminate  Decem- 
ber 81,  1903. 

James  Wilson,  Secretary. 


tASIEXDMCNT  No.   U  TO  B.  A.  I.  OHUEH  No.  U.] 

Regnilations  for  the  Inspection  and  Quarantine  of  Horses,  ITeat  Cattle, 
Sheep,  and  other  Ruminants,  and  Swine  Imported  into  the  United 
States. 

U.  S.  Department  of  Aoriculture, 

Office  of  the  Secretary. 
M'osfiiiigton,  D.  C,  August  SO.  I'lO^. 
It  is  hereby  ordered.  That  Rule  1  of  the  regulations  for  the  inspection  and 
quarantine  of  animals  imported  into  the  United  .States  issued  under  date  of 
December  28,  1S99  (-B.  A.  I.  Order  .")0) .  be,  and  is  hereby,  amended  by  the  addition 
of  Lowelltown,  Me.  (jrort  of  Bangor,  Me.),  as  an  aiiimul  quarantine  station  dur- 
ing the  months  of  September,  October,  and  November,  19li2,  for  the  insj>ection 
and  (luarantine  of  animals  inijKjrted  into  the  Unit<»d  .States.  This  order  to  termi- 
nate November  30,  11)02. 

WiLUti  L.  Moore,  Actiiig  Secretary. 
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[AsKKiiMEKT  Ko.  13  TO  B.  A.  I.  Ori>bk  Ko.  St.] 

Kag^iilatioiiB  for  the  Inspection  and   Quarantine  of  Horses,    Weact  Cattle, 
Sheep,    and    other  Sominants,    and  Swine   Imported  into    tlie   Vnited 

States. 

U.  S.  Department  op  Agriculture, 

Office  of  the  Sec-rktary, 
Wadiington,  D,  C.  OetobrrSS,  J90S. 
It  in  Jiereby  ordered,  That  cattle  imported  into  the  United  States  direclly-  from 
the  islands  of  Jersey  and  Onemsey  may  ho  admitted  without  being  tested  with 
tnb?TCulin. 

finle  5  of  the  rcgnlatione  for  the  inflection  and  qTuasHtine  <rf  taaaaia 
imported  into  the  United  States,  issued  under  date  of  December  28,  1899  (B.  A.  I. 
Order  No.  56),  as  amended  hj'  the  order  of  March  31, 1901  (amendment  No.  '>  T> 
B.  A.  I.  Order  No.  56) ,  i.s  hereby  modified  in  accordance  with  the  above. 

J.  H.  Brighau,  Acting  Secrefitri/. 


[Ameskment  No.  13  to  B.  A.  I.  Ouheh  No.  iMi.] 

Regulations  for  the  Inspection  and  ftuarantiae  of  Horses,  ICeat  Cattle. 
Sheep,  and  other  Stuninants,  and  Swine  Imported  into  the  ITnited 
States. 

U.  S.  Depaetmkrt  of  Aorjcitltuke, 

Office  or  the  Sbcretaby. 
Washiiigion,  D.  C,  Drccmbcr  1.1.  lT>'ij. 
Ti  in  hrrchy  ordered.  That  Rule  1  of  the  regulations  for  the  inspectiiin  antl  qnsr- 
antinc  of  horses,  neat  cnttle.  sheep,  and  other  mininants.  and  swine  importer!  iat;' 
the  United  Stutes.  issued  nmler  date  of  Docemlor  28,  1H&9  (B.  A.  LOdw  Xo.-Y.,. 
hp,  and  is  hereby .  amendtMl  by  the  .idditiini  of  Lisbon,  N.  Y.  (jwrt  of  OgdensbnrE. 
N.  Y.).  nn  a  jjoiiit  f<jr  the  entry  of  animals  which  retiuire  inspection  only  and  ur. 
Tiot  Biibjoct  to  (luarajitiue. 

James  Wilsox.  Sfcriliini. 


[AMEsnMEXT  No.  S  TO  H.  a.  I.  OliDEIt  No.  '<!.] 

Ke^ulations  for  the  Inspection  of  Live  Stock  and  their  Products. 

U.  S.  Dei'.vutmknt  ok  Aokicui.tuue. 

OrFicE  OF  TiiK  Skcretauy. 
WiDihiiKjion.  I).  C.  Juiw  »/,  I'.m:. 
If  is  hrrdiy  ordered.  That  section  10  of  the  regulation.s  for  the  insjwctioa  of  live 
sttv.'k  and  tlieir  products,  issut-d  xmder  dat-e  of  March  1.").  18t(9  (B.  A.  I.  Order  X". 
iVA\.  be.  and  is  lutreby.  amended  by  tlie  addition  of  the  follnviug  i)ara;p«p]i: 

(d)  Where  hot  braudingirons  or  other  instrnmeuts  are  used  to  imprint  ha!u>. 
ba<'on,  or  <<ther  jirod net  with  the  name  ot  the  packer  or  tRwle-mark  and  ici^tdi-ain  -.1 
in  addition  to  indicate  that  tlie  meat  lias  l)e(^n  inspi'cted  by  the  Depsirrintut  "f 
A^ricnUnr*'.  th"  wordinj?  employi^  for  this  purpose,  and  which  mu.'-t  bo  iti  lett'-r> 
of  suflieient  size  to  bo  legible,  shall  be  us  follows:  No.  (").  U.  S.  Insp'd. 

.T.\Mrs  Wn>;o.v.  Secrcturtj. 

(Aiiieiulnienc  Xo.  1  was  issued  as  B.  A.  1.  Order  No.  7>i.) 

'Insert  ofiiciul  nujnlxT  of  e.>tublishnient. 
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IB.  A.  I.  Orobic  No.  »4.] 

Rules  and  Kegnlationa  Prescribed  in  B«^rd  to  "Renovated  Butter,"  in 
Accordance  with  the  Act  of  Congress  approved  Hay  9,  1902,  and  Informa- 
tion Concerning  *' Adulterated  Butter." 

U.  S.  DsPARTltEXr  OK  AoniCCtTCHX, 

Office  of  the  Sbcsktaky, 
irtmhiugton,  D.  C.  June  HI,  IfOt. 

Tho  act  of  Congress  approved  May  9,  1903,  and  popnlarly  known  as  "  the  ol« 
margarino  low."'  aasigned  to  tho  Secretary  of  tho  Trtiaenry  and  the  Secretary  of 
Agricnltnrc  variona  duties  concerning  those  gretdes  or  kinds  of  butter  definetl  in 
the  law  aa  "  iKliilterate<l  butter  "  and  "  process  or  renovated  butter."  The  two 
officf  rs  named  have  accordingly  formulated  and  approved  the  necessary  rules  ami 
regulations  for  carrying  into  effect  the  provieions  of  the  paid  law,  and  the  wvmo 
have  been  published  as  a  part  of  "  Regnlatioua  No.  9,  Revised  Jnne  1903,  United 
States  Internal  Revenue." 

So  ranch  of  those  rules  and  regnlati'in!!  as  relates  to  renovated  bntter  and  tlie 
duties  of  the  Secretary  of  Agriculture  in  connection  therewith,  are  hereby  repub- 
lished for  tho  guidance  of  ofiScors  and  employecu  of  this  Department  concerned 
theri^with,  and  for  the  information  of  all  interested.  For  general  infonuation, 
certain  matters  are  added  relating  to  ivdalt^rated  butter. 

Ei-traett  froM  the  late  of  May  '.',  i»oe. 


"Sec. 4.  Tliat  for  the  purpose  of  this  act 'butler' is  hereby  defined  to  mean 
article  of  food  as  defined  in  'An  act  defining  butter,  also  imposing  a  tax  upon 
and  regulating  the  manufacture,  sale,  importation,  aud  exportation  of  oli^.imar- 
garine,"  approved  August  Recoud,  eighteen  hundred  and  eighty-sis;  «  that 'adul- 
terated bntter '  is  hereby  defined  to  mean  a  grade  of  bntter  prodncvd  by  mir'ng, 
reworking,  rechnmiug  in  milk  or  cream,  refining,  or  in  any  way  producing  a  uni- 
form, purified,  or  improved  product  from  different  lots  or  parcels  of  melt ?'l  or 
nnmelted  bntter  or  bntter  fat,  in  which  any  acid,  alkali,  chemical,  or  aTiy  KnV.> 
stance  whatever  ia  introdnced  or  used  for  the  purpose  or  with  the  effect  of  deotlor- 
izing  or  removing  therefrom  rancidity,  or  any  butter  or  bntter  fat  with  which 
there  is  mixed  any  substance  foreign  to  Imtter  lu  herein  defined,  with  intent  or 
effect  of  dieapening  in  cost  the  product,  ur  any  bntter  in  the  manufacture  or 
manipulation  of  whi<-h  any  process  or  material  is  na(<d  with  intent  or  effect  of  CAufi- 
ing  the  absorption  of  abnormal  quantities  of  water,  milk,  or  cream;  that  '  process 
bntter '  or  '  renovated  bntter '  is  hereby  defined  to  moan  butter  which  has  been 
subjected  to  i»ny  process  by  which  it  is  inelted.  <:larifie<l,  or  refined  and  luhde  to 
resemble  genuine  butter,  always  excepting  '  adulterated  butter'  as  defined  by 
this  act. 

"  Tliut  specijil  taxes  are  imposed  as  follows: 

"  Manufacturers  of  prwess  or  renovated  butter  shall  pay  fifty  dollars  per  jn-ar 
and  manufactTirerK  of  adulterated  butter  shall  p.iy  six  hundred  dollars  per  year. 

"The  definition  of  "butter  "  first  above  referre<l  to  is  the  fir*t  section  of  tho  act 
approved  Angnst  2,  1886,  and  known  as  the  original  oleomargarine  law.  It  is  a<t 
follows: 

Be  il  enacted  by  the  Senate  and  Houitt  of  Reitivncntofiren  of  tim  Uttitett  Staff* 
of  Anierim  in  Caiigrfm  maemhlfd.  That  for  the  purpose  of  this  act  the  word 
"  bntter  "  shall  be  understood  to  mean  the  foo<l  pnxlnct  usually  known  as  butter, 
and  which  is  ma<le  exclusively  from  milk  or  cream,  or  both,  with  or  withontcom- 
mon  suit,  and  with  or  without  additional  coloring  matter. 
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Every  jierson  who  engages  in  the  prodnction  of  process  or  renOTst«d  bntt« 
ftdnltemted  lixitter  as  a  Imrfness  ahull  be  wmsidiTcd  to  bo  a  njantifactnrfr  tlier 

"  Wliolesule  dealers  in  adulterated  butter  shall  pay  a  tax  of  fonr  huiidr««1 
eighty  dollars  per  annum  and  retail  dealers  in  adulterated  bnttor  Khali  pay  a  i 
of  forty-eight  dollars  per  annum.    Everj'  jjerson  who  sella  adtilttrat-ed  bntter] 
leas  quantities  than  ten  pounds  at  one  time  shall  be  regarded  as  a  retail  de 
adulterated  butter. 

"  Evei-y  i)ers<jn  who  sells  adultei-ateil  butter  shall  be  regarded  as  a  d€«l«r^ 
adulterated  butter.     And  seetions  thirty-two  hundred  and  thirty-two,  thirty-t 
huuilred  and  thirty-three,  thirty-two  hiuidred  and  thirty-four,  thirty-tw^o  hnndr 
and  thirty-tive,  thirty-two  hundred  and  thirty-six,  thirty-two  hundred  and  thir 
seven,  thirty-two  hundred  and  thirty-eight,  thirty-two  hundred  and   thirty-ni« 
thirty-two  hundred  and  forty,  thirty-two  hundred  and  forty-one,  and  thirty-t 
hundred  and  forty-three  of  thf  Revised  Statutes  of  the  United  States  are,  eo 
08  applifuMo,  made  to  extend  to  and  include  and  apply  to  the  special  taxe«  imj! 
by  this  section  and  to  the  iierson  upfin  whom  they  are  imposed. 

"  That  every  {lerson  who  carries  on  the  business  of  a  manufacturer  of  proccMQ 
renovated  butter  or  ndultorated  butter  without  having  paid  the  special  tax 
for,  as  reiinired  by  law,  Khali,  besides  being  liable  to  the  payment  of  the  tax, 
fined  nut  less  than  one  thousand  and  not  more  than  five  tbout>and  dollars:  *oi~ 
every  person  who  carries  on  the  business  of  a  dealer  in  adulterated  batter  \iitboat 
having  paid  the  special  tax  therefor,  as  required  by  law.slniU,  Ix'sides  Innug  li»lde 
to  the  imyment  of  the  tax,  be  fined  not  less  than  fifty  nor  more  than  live  ' 
dollars  for  each  offense. 

'•  Tliat  every  manufacturer  of  process  or  renovated  butter  or  adultorated  i 
shall  file  with  the  collector  of  internal  revenue  of  the  district  in  which  his  i 
fai'tory  is  locntcd  such  notices,  inventories,  and  1)ouds,  nhall  keep  such  lion 
render  such  returns  of  material  and  products,  shall  put  up  such  signn  and  aflli 
such  number  of  his  factory,  and  conduct  lus  basiness  under  sn<-h  eurveilUuice  iJ 
officers  and  agents  as  the  Commissioner  of  Internal  Revenue,  with  the  approwl 
of  the  Secretary  of  the  Treasiiry,  may  by  regulation  require.  But  tho  Jiontl 
required  of  such  manufacturer  shall  l>e  with  suretits  satisfactory  to  the  cuUecta 
of  intemiil  revenue,  and  in  a  penal  sum  of  not  le.ss  than  five  himdred  dollars; . 
the  stuu  of  saiil  bond  may  be  increiised  from  time  to  time  and  additional  tnt 
required  at  tho  discretion  of  the  collector  or  itnder  instructions  of  tho  Cununi 
sioncr  of  Internal  Revenue. 


"That  upon  adulterated  butter,  whim  manufactured  or  sold  or  reuion 
consumption  or  use,  there  shall  be  assessed  and  collected  a  tax  of  ten  ceoU  |i 
pound,  to  be  paid  by  the  manufacturer  thereof,  and  any  fractional  part  of  a  invaDJ 
shall  1)e  taxed  as  a  pound,  aiul  that  upon  process  or  reno\T)ito<l  butter,  when  loan- 
nfai'ture<l  or  sold  or  removed  for  cousamption  or  use,  there  shall  Ix?  a.'%-efi»«:d  noil 
collected  a  tax  of  one- fourth  of  one  cent  per  pound,  to  lie  paid  by  tho  iriannfiio-, 
turer  thereof,  and  any  fractional  juirt  of  a  jwund  shall  be  taxed  as  a  pound, 
tax  to  \»  levied  by  this  section  shall  be  repre8finte«l  by  coupon  st^unps,  and 
provisions  of  existing  laws  governing  engraNTng,  issuing,  sale,  accurintabilii 
effacemont,  and  destmctiun  of  stamps  relating  to  tobacco  and  souii,  mo  Car 
applicablo,  are  hereby  made  to  ajiply  to  the  stamps  provided  by  tliis  aeotioo. 
•  •••••  • 

*'  Sec.  5.  All  pnrtsof  on  act  providing  for  an  inspection  of  nents  for  expovtatjaa, 
approved  August  thirtieth,  eighteen  hundred  and  ninety,  and  of  an  act  l<)  pn>v{de 
for  tho  inspection  of  live  cattle,  hogs,  and  the  carcua-^es  and  protluctw  tba«a( 
which  are  the  subjects  of  interstate  commerce,  approvt^d  Mari-h  thin).  ei^jhtMn 
huudre<l  and  uiuety-ouo,  and  of  amendment  thereto  approved  March  seuoDi], 
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eighteen  hundred  and  ninety-five,  whicli  are  applicnhle  to  tlie  suljjccts  and  pur- 
poses described  in  tliin  set-tion  Hliall  apply  to  process  or  renovated  Vintter.  And 
the  Secretary  of  Agricnltnre  is  herel>y  autboinzed  and  reiinired  to  cause  a  rigid 
sanitary  insi)ection  to  be  made,  at  such  times  as  ho  may  deem  proper  or  necessary, 
of  all  factories  and  storehouses  where  process  or  renovated  biitter  is  maiinfac- 
tnrcd.  jiacked.  or  prepared  for  market,  and  of  the  products  thereof  and  materials 
going  into  the  manufacture  of  the  same.  All  process  or  renovate<l  btitter  and  the 
packages  containing  the  same  shall  be  marked  with  the  words  '  Renovated  but- 
ter'  or  •  Process  butter '  and  liy  such  other  marks,  laliels,  or  brands  and  in  such 
manner  as  may  lie  prescribed  by  the  Secretary  of  Agrirnlture,  aJid  no  process  or-j 
renovated  butter  shall  be  shipped  or  transjiorted  from  its  place  of  manufacture' 
into  any  other  State  or  Territory  or  the  District  of  Columbia,  or  to  any  foreign 
country,  until  it  has  been  marked  as  provided  in  this  sei-tion.  The  Secretary  of 
Agriculture  shall  make  all  needful  regulations  for  caiTying  this  section  into  effect, 
and  shall  cause  to  be  ascertained  and  reported  from  time  to  time  the  quantity  and 
([uality  of  process  or  renovated  butter  nuinufactured.  and  the  character  and  the 
condition  of  the  material  from  which  it  is  made.  And  he  shall  also  have  power 
to  ascertain  whether  or  not  materials  used  in  the  manufacture  of  said  jiroccss  or 
renovated  butter  are  deleterious  to  health  or  unwholesome  in  the  finished  jjroduct, 
anil  in  case  such  deleterious  or  unwholesome  materials  are  found  to  lie  used  in 
I)roduct  intended  for  exportation  or  shipment  into  other  States,  or  in  course  of 
exixirtation  or  shipment,  he  shall  have  power  to  confiscate  the  same.  Any  person, 
firm,  or  corporation  violating  any  of  the  provisions  of  this  sect  if  m  shall  bo  deemed 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  of  not 
less  than  fifty  dolLirs  nor  more  than  five  hundred  dollars,  or  by  imprisonment  not 
less  Ibun  one  month  nor  more  than  six  mouths,  or  by  both  said  punishments,  in 
the  discretion  of  the  court." 

RULES  AND  REOUtu\TlOSS  PRESCRfDED  IN  REO.VRD  TO  '"RENOVATED  BUTTER"  (OB 
"PROC'KSS  BUTTER")  IN  ACCORDANCE  WITH  THE  ACT  OP  C0N0RK8.S  APPROVED 
MAT  0,  1002. 

1.  As  the  terms  "process  butter"  and  "renovated  butter"  occur  throughout 
the  act  as  synonymous,  the  article  will  be  designated  as  "  renovated  butter  "  in 
these  regidiitions  and  in  all  correspondence  relating  thereto. 

2.  The  foUowmg  explanation  of  the  definition  of  renovate<l  Initter  as  it  occurs 
in  the  law  has  been  prepared  by  the  Departinent  of  Agriculture  and  is  adopted  for 
guidance  in  connection  with  these  regulations: 

(a)  This  grade  or  kind  of  butter  may  be  made  from  one  or  more  lots  or  imrcels 
of  butter  which  has  been  or  have  been  "subjecte<l  to  any  pri>ces8  by  which  it  is 
melted,  clarified,  or  refined  and  made  to  resemble  genuine  butter,  always  except- 
ing '  adalterated  butter  '  as  defined  by  this  act." 

lb)  The  butt«?r,  to  lie  subject  to  this  definition,  most  have  been  melted— that 
is,  so  affected  by  heat  as  to  become  of  sufficient  fluidity  to  move  in  a  cotitinumis 
stream  of  even  consistency  from  one  vessel  to  another,  by  pouring  or  pumping, 
because  dnttor  can  not  be  •  ■  darifiwl  or  refined '  unless  it  bo  melted  to  that  degree.  J 

(c)  The  butter  must,  l)«sides  melting,  have  been  subjected  to  some  process  by 
which  it  is  "clarified  or  refined,  "  Butter  or  melted  butter  may  bo  clarified  or 
refined  by  skimming  settling,  aerating  washing,  and  other  processes,  through 
the  action  of  heat,  cold,  agitation  or  motion,  or  rest. 

(rf)  Butter  thus  melted  and  clarified  or  refined  tiecomesan  oil  or  fat  almost  free 
from  taste  and  odor.  To  be  Hg,im  'made  to  resemble  genuine  butter"  it  must 
have  reatoretl  to  it  the  butter  characteristics  or  similitude  of  texture,  granulation, 
and  flavor.    For  tlm  purpose  the  processed  or  renovated  butter  is  usually  granu- 
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lated  hy  tooling  aud  chnmcd  or  otherwise  mixed  with  milk  or  ddm  Blill[,3 
bnttermilk,  iir  cream,  sweet  or  aonr.  It  may  or  may  not  have  common  aaltfl? 
artificial  coloring  addiHl.  To  "resemble  genniue*  l/nt-t^r "  the  article  uiost  haw 
paMt'd  through  thetic  or  other  proceesee  snbeequent  to  melting,  so  tltat  it  lottln. 
smells,  and  tast'-s  like  "batter."  having  a  nmilar  appearance,  consisteiicy,  tex- 
ture, and  flavor. 

(r)  It  may  be  assumed  that  the  object  of  snbjectiag  a  lot  or  lot«  of  butter 
such  a  process  is  to  remove  i-ancidity.  eoumoss,  mold,  or  other  fault  or 
which  hivs  impaired  ita  merchantable  quality,  or  to  otherwise  renew  or  im 
the  product,  so  that  the  substance  is  truly  "  renovated,"  although  such  object 
not  expressed  in  the  act. 

(/ )  But  if  in  Kuch  process,  "  or  in  any  (other)  way,"'  "  luiy  arid,  aUali, 
leal,  or  any  8ulistauc«  whatever  is  iutrotluced  "  or  used,  or  if  "there  is 
(themwith)  any  substance  foreign  to  butter"  (incluiling  any  fat  or  oil  otfaer 
butter  fat),  or  if  in  any  way  the  substance  is  made  U)  hold  "abnormal  quimtitiai 
of  water,  milk,  or  cream,"  the  substance  or  commodity  is  to  he  recosnized  and 
treate<l  as  "  adulterated  butter  "  under  this  act. 

(9)  Renovated  butter  having  16  jier  cent  or  more  of  moisture  will  be  beld  to 
cont.'iin  "abnormal  qaantitiesof  water,  milk,  or  cream,  "and  be.  therefore.  djMsad 
as  "  adulterated  butter." 

8.  Section  4  of  the  act  of  May  9,  1902:  "  llanufacturors  of  procees  or  rcnovaUd 
butter  shall  pay  fifty  dollars  per  year.  •  •  *  Ever>"  person  who  engage*  in  the 
prodnctii>n  of  process  or  renovated  buttor  *  *  *  as  a  l^utdueas  aliall  bo  cm- 
sidered  a  manufacturer  thereof."  The  spec-ial-tax  year  begins  July  1.  Tbe  *p^ 
cdal  tax  of  manufacturers  who  commenrn  businr^sx  in  the  month  of  July  vrill  be 
reckoBod  for  one  year,  and  the  tax  of  manufacturers  who  commence  liusiaeai  «A«r 
the  month  of  July  will  be  reckoned  proportionately  from  tho  first  day  of  Uh 
month  from  which  the  liability  to  8i>ccial  tax  commeni«d  to  the  Ist  day  of  Joly 
following. 

4.  Every  manufacturer  of  renovated  butter,  before  commencing  bosioeas 
least  within  the  mouth  in  which  liability  to  special  tax  commenced) .  miwt 
ter  with  the  collector  of  the  di.«itrict  in  which  the  business  is  to  be  carried  oa 
name  or  style,  place  of  residenc*!,  buiinosn,  and  the  place  where  such  bnsinen  it 
to  be  carried  on,  and  procure  a  special -tax  stamp  at  tho  rate  of  $.50  per  anoinB. 
which  stamp  ho  is  to  place  and  keep  conspicuously  posted  in  his  establi«hiiM!Ot  ot 
place  of  business;  and  on  the  first  day  of  July  in  each  year  he  will  again  so  tv^it' 
ter  and  procure  a  new  special-tax  stamp  and  post  it  a.s  above  stated. 

5.  Under  the  provisions  of  section  4  of  siud  act  the  tax  of  one-fourth  of  I 
l)er  i>onnd  imposed  thereby  on  renovated  butler  is  to  be  represented  by  ooo] 
stamps,  to  be  provided  by  the  Commissioner  of  Internal  Revenue  as  AothorixMl 
existing  laws.    A  fractional  part  of  a  pound  shall  l>e  taxed  as  a  poantL 

6.  For  this  purpose  tax-paid  stami>a  will  Ik?  furnished  in  denominat  i 
90, 80,  to,  ."iO,  60.  and  100  pounds,  each  stamp  Ix'aring  nine  coupons.     .Sn 
mnst  contain  the  name  of  the  collector,  his  district  and  State,  ami 
tho  date  of  payment  of  the  tax,  the  number  of  pounds,  and  the  1: 
factory. 

7.  On  the  withdrawal  of  a  package  of  renovated  butter  the  proper  tax-paid 
stamp  must  be  affixed  thereto  by  the  umimfacturcr  by  the  uao  of  adbesiw  nurt*- 
rial,  and  not  loss  than  five  tacks  mnst  be  driven  through  e«ioh  stmnp.  oik»  in  «»c% 
comer  and  one  in  tho  middle  of  the  stamp.  The  stamp  when  eo  alExod  must  tw 
immediately  cnncele<J.  For  the  purpose  of  concellation  the  mannfarttnxT  wlU 
use  a  stencil  plate  of  brass  or  cojijier,  in  which  will  Im  cut  five  fine  pMraUel  wared 
lines  long  enough  to  extend  beyond  each  side  of  the  stamp  onto  tfae  wood  of  Itaf 
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package.  Tho  imprintinR  from  this  ]ilate  must  be  with  blackinK  or  other  dura- 
ble cnloring  nuiterial  over  and  across  the  etamp,  nnd  iu  such  manuer  as  not  to 
defncf  tho  reading  matter  on  tho  tftjunp— tJiat  is,  tto  as  not  to  dnuh  and  make  it 
illegible. 

8.  Tho  stamp  moat  be  Affixed  to  the  side  of  the  package,  to  a  mnooth  sarfa(K<.  in 
such  a  manner  as  to  bo  readily  cancelfd  in  the  manner  above  described.  When  a 
I»ackage  contains  a  number  of  iwnnds  between  10  and  20,  a  ten  iKinnd  stamp  with 
the  necessary  number  <«f  conjwiLS  utt:u.-hud  will  l>e  issued  to  cover  the  net  weight. 
Packages  containing  more  than  20  pounds  and  less  than  30  pounds  will  have 
attached  a  twcnli/  jTound  stamj»  with  a  suitable  number  of  coupons  to  represent 
tho  contents.     Larger  sized  packages  will  be  similarly  stamped. 

0.  Every  manufacturer  of  renovated  butter  will  bo  required  to  file  with  tho  c<»l- 
lector  a  notice  on  Form  No.  507,  together  with  an  inventorj',  Form  No.  50J),  when 
making  application  for  special-tax  stamp  as  manufacturer.  At  the  same  time  he 
will  file  a  bond.  Form  No.  .508,  in  a  jienal  sum  to  he  fixed  by  the  collector  of  inter- 
nal revenue  for  his  ilistrii-t,  but  in  no  case  less  thrin  $.500. 

Collectors  of  internal  revenue  will  doclinu  to  approve  tho  Ixind  of  a  manufac- 
turer of  ri'Hovated  butter  nntU  satisfied  that  the  prcmiws  to  lie  used  for  the 
manufacture  of  that  articlo  are  entirely  separate  from  those  used  for  the  manu- 
facture of  adulterated  butter  or  oleomargarine,  or  for  tlie  handling  or  manipula- 
tion of  butter  not  taxable  under  the  act  of  May  0.  ltH»2. 

10.  Each  manufacturer  of  renovat«><l  butter  is  n>quired  to  keep  books  and  make 
returns  showing  the  quantity  of  materials  received  on  the  factory  promises  and 
the  qnantity  of  finished  materials  removed  therefrom.  Sample  pages  of  book 
(Form  No.  511)  to  be  kept  by  manufacturers  will  be  furnished  to  collectors,  but 
the  book  must  be  provided  by  the  manufacturer,  as  the  same  is  not  supplied  by 
the  Government. 

11.  Form  Ni).  490  has  l)een  prescribed  for  monthly  returns  of  manufacturers  of 
rpnovat<?d  butter,  and  such  forms  will  be  furnished  through  the  colleet<>rs  of 
internal  revenue. 

12.  Ojllectors  will  give  to  each  mannfacturer  of  renovated  butt-cr  in  their 
respective  districts  a  factory  nnmlier,  the  numbers  to  be  consecutive  and  not 
thereafter  changed.  The  factory  numlK-r  applies  to  the  manufacttirer  and  his 
establishmont  rather  than  to  the  liuilding. 

13.  Every  manufaclnrer  of  renovated  butter  shall  place  and  keep  on  tho  side  or 
end  of  the  buildin;^  wherein  his  business  in  carrio<l  on,  so  that  it  can  be  distinctly 
seen,  a  rign  wHth  letters  thereon  nut  les.s  than  3  inches  in  length,  printed  in  oil 
colors  or  gilded,  gi^^ng  his  fnll  name  and  business  and  the  nnmber  of  his  fac- 
tory, as  follows: 

A B 


Manofacturkb  of  Benovateo  Buttek. 

Faetori/  No.  . 

'  1-1.  Whenever  any  manufacturer's  package  of  renovated  butter  is  empty  it  will 

be  the  duty  of  the  person  who  removes  the  contents  thereof  to  utterly  destroy  tho 
i"  tax-paid  stamp  on  such  empty  package.  Any  person  having  in  his  possession 
'  empty  renovated  butter  jiackage.s  from  which  the  tax-paid  stamps  have  not  been 
f     removed  will  be  liable  to  a  heavy  i)enalty. 

«         15.  Section  5  of  said  net  of  May  !).  1 5>02,  requires  that  all  renovated  butt-er  and  the 
t      packages  containing  the  same  shall  be  marketl  with  the  words  '"  Renovated  but- 
iter"  or  "Process  butter,"  and  by  such  other  marks,  labels,  or  brands,  and  in 
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snch  uianner  as  may  Tk>  pre.ocribed  by  the  Secretary  of  Agriculture.  To  ctaq 
this  pnjvisiou  into  eflfect  the  Secretary  of  Agricultvire  preacriboa  the  foUowa| 
rules  forT  beling,  marking,  and  brauding. 

16.  Eikch  mannfjicttirer's  iwickago  of  renovated  butter  Rhall  have  iiuuittfactaf} 
and  the  district  and  State  in  which  it  is  Bituat«d,  together  with  tho  follovnof 
notice: 

FOR  RENOVATED   BUTTEB. 


Factory  No. . district,  State  of . 

Notice. 

"The  maniifacturer  of  tho  renovated  butter  (or  process  buttt«r)  herein  cno- 
tained  has  complied  with  all  the  requirements  of  the  law.  Every  person  is  cm- 
tionetl  not  to  use  eithur  this  package  again  or  the  statup  thereon  again.  U'lt  lu 
remove  the  contents  uf  this  package  withoat  destroying  said  stamp,  under  peDa]t7 
pnmded  by  law  in  snch  cases." 

Tho  label  on  which  the  above  notice  is  to  be  printed  is  required  to  be  not  le« 
than  4  nor  more  than  C  inches  long,  and  not  less  than  'ii  inches  in  vridth.  TV 
laln'l  must  be  securely  affixed  by  paste  to  the  tjp  or  cover  of  the  packag«  in  Mck 
a  way  as  to  be  exposed  to  public  ^-iew  and  easily  read.  Tho  \ror<ls  "  ReiMnaM 
butter  "  in  this  notice  must  be  printed  in  plain  gothic  letters  at  least  thre«>.eiglt1^ 
inch  Btinare.  There  must  also  be  plainly  marked  or  stenciled  on  the  oatsidf  L-f 
each  package  the  gross,  tare,  and  net  weight  in  potuids. 

17.  All  renovated  butter  may  be  packed  by  the  manufacturer  thereof  in  fizUM, 
tubs,  or  packages  of  wood  or  other  suitable  materiiil  not  before  used  for  that  im- 
pose; but  each  package  must  contain  not  less  than  10  iK)un«L'<;  and.  when  i«^«d 
in  a  solid  body  or  mass,  there  shall  bo  stamped  or  branded  into  the  upper  smfm 
of  the  butter  the  words  "  Renovated  Butter  "  in  one  or  two  lines,  the  lettnrs  to  bi 
gothic  style,  not  less  than  one-half  inch  sijuare  and  depressed  not  less  *K»« 
eighth  inch. 

18.  Manuf.icturers  will  be  permitted  to  pack  prints,  bricks,  or  rolls  <if 
vated  butter;  but  each  print,  brick,  or  roll  must  have  stamped  thereon  the 
"  Renovated  butter,'"  in  two  lines,  tho  letters  to  bo  depressed,  of  gothic  KtyW, 
less  than  three-eighths  inch  sqnaro  and  sunken  not  less  tlian  one-eighth  incJi. 

19.  The  use  of  inner  packages  of  wood,  paper,  or  other  materials  containing  nai 
less  than  one  pound  each  will  he  permitted,  but  such  inner  packages  must  bar* 
the  words  "Renovated  butter,"  in  one  or  two  liaea,  conspicuously  nariciA. 
branded,  or  stamped  on  tho  top  or  side  of  each  iimer  package  in  full-faoed  gt4Ue 
letters  not  less  than  three-eighths  inch  square.  If  such  inner  {laclcagw  »» 
wrapped  with  jMiper  or  cloth  covering,  such  wrapper  must  be  marked  in  the  MtfM 
manner. 

20.  If  such  manufacturers  desire  to  place  npon  the  outside  of  their  mlgtaMl 
packages,  as  above  described,  their  names  or  some  word  or  mark  4U«crl|<lt* «< 
the  quality  of  the  product,  they  may  do  so,  provided  snch  brand  dofs  not  obintn 
or  cover  up  any  of  the  stamps,  marks,  or  brands  otherwise  required  for  tnk 
packages,     For  example: 

John  Doe,  Richard  Ror. 

Monufacturer  of  Manufacturer  of  Elgin, 

Renovatku  Butter,  Renovated  Btrrrnic, 

20  Mb.  Plain  Bricks.  Solid. 

21.  When  so  marked  the  words  "  RenovatM  butter"  must  be  inclndcd 
brand  or  stenciled  in  plain  roman  letters  not  less  in  size  than  the  letters  i 
the  manufacturers'  name,  etc.    The  figures  and  words  describing  the  fucBi 


NINETEENTH   ANNUAL  REPORT. 


"-STT 


which  contenta  are  packed  mtiat  not  Ire  greater  than  one-half  the  size  of  the  let- 
ters prescribed  for  the  words  "  Renovated  butter.'' 

22.  The  law  neither  deGues  nr)r  imposes  special  taxes  npon  wholesale  or  retail 
dealers  in  renovated  bntter.  Neither  does  it  descrilie  the  manner  of  sale  of  such 
product  by  dealers.  However,  renovated  butter  should  always  bear  or  be  accom- 
l)anied  by  the  evidence  that  the  manufacturer's  tax  thereon  has  been  paid. 
Therefore,  it  should  not  be  removed  nor  separated  from  the  original  package  bear- 
ing the  tax  stamp  and  other  prt^scribed  marks,  when  it  is  in  transportation,  the 
subject  of  interstate  commerce,  exported,  or  whenever  and  wherever  ofifered  for 
sale,  until  delivered  to  the  consimier  or  purchaser  in  retail  trade. 

S3.  Attention  is  called  to  the  fact  that  the  act  named  makes  no  provision  for 
the  exiiortation,  free  of  tax,  of  renovated  bntter;  nor  for  drawback  of  tax  on  such 
articles  when  exported.  Consequently,  all  renovated  butter  for  exiwrt  must  be 
stamped  and  marked  the  same  as  for  the  domestic  market. 

24.  All  factories  where  renovated  bntter  is  manufactured,  packed,  or  prepared 
for  market,  as  well  as  the  materials  used  and  to  bo  used,  the  processes  and  the 
product."",  will  be  inspected  from  time  to  time  by  officers  or  agents  specially  desig- 
nated for  that  purpose  by  the  Secretary'  of  Agriculture.  Inspectors  will  be  re- 
quired to  report  upon  "the  character  and  condition  of  the  material"  and  ''the 
quantity  and  quality  "  of  the  product  in  such  manner  as  may  Iw  prescribed. 

23.  Correspondence  and  all  administrative  details  under  the  nilcs  nimibered  3 
to  14,  inclusive,  above,  are  assigrned  lo  the  Commissioner  of  Internal  Revenue, 
Treiisury  Department.  And,  similarly,  all  matters  under  the  rules  l.i  to  24,  inclu- 
sive, are  a-ssigned  to  the  Dairy  Di'viaion,  Bureau  of  Animal  Industry,  Deiiartment 
of  Agriculture. 

3\3tES  WrLSON, 

Sceretwi/  nf  AgricxItHre, 
Approved: 

L.  M.  Shaw, 
Secretary  of  the  Treasury. 

EXTRACTS  REOARDtNO  ADULTERATED  BUTTER. 


The  following  extracts  from  the  Treasury  regulations  refer  mainly  to  adulter- 
ated butti-r: 

(In  exiilanafion  of  the  first  part  of  section  4,  act  of  May  0,  1002.) 

The  evident  intent  of  tliis  section  is  to  define  all  products*  properly  known  or 
designated  as  butter,  and  to  separate  them  into  three  clas-ses  for  the  puiiioses  of 
the  act.  The  first  paragraph  of  the  section  adopts  the  definition  of  •'  Imtter  "  used 
in  the  act  of  August  2,  1880,  as  being  "The  food  product  usually  known  as  butter, 
which  is  made  exclusively  from  milk  or  cream,  or  both,  with  or  without  common 
salt,  and  with  or  ■without  additional  coloring  matter." 

All  hiiltvr  vhich  iIihk  not  covic  nniler  the  terms  of  this  (Irfiiiition,  thcrifurc, 
necessnril;/  ftilU  into  one  of  the  other  two  classes,  vjion  vliich  a  tiw  is  laid. 

The  next  paragraph  of  the  section  defines  "  adulterated  butter."  the  product 
which  bears  the  higher  rate  of  tax,  in  a  long  clause,  which  is  evidently  intended 
to  describe  with  some  particularity  weU-deflned  forms  of  adidteration  as  exam- 
ples or  guides. 

Such  ore,  first,  "A  grode  of  butter  produced  by  mixing,  reworking,  rechuming 
in  milk  or  cream,  refining,  or  in  any  way  producing  a  uniform,  purified,  or 
improved  product  from  different  lots  or  parcel.i  of  melted  or  uninelted  butter  or 
butter  fat,  in  which  any  aciil,  alkali,  chemical,  or  any  substance  whatever  is  intro- 
duced or  used  fiir  the  purpose,  or  with  the  effect  of  deodorizing  or  removing 
therefrom  rancidity; "  or,  second,  "Any  butter  or  butter  fat  with  which  there  is 
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mixed  nny  substance  foreign  to  Imtter  as  herein  defined,  with  intent  or  effect  of 
cbeapeiiing  in  cost  the  prcxlnct  or  any  butter  in  the  inanufactaro  or  matiipnlatiun 
of  which  any  proces«  or  mat«rial  is  used  with  intent  or  effect  of  caodinf^  tlie 
absoi-ption  of  alinonnal  quantities  of  water,  milk,  or  rream." 

Briefly  stated,  the   first  instance  describes  reworked  or  renovated  bntt«!r 
whirb  n  foreign  Bubstam-e  biia  l)een  addwl  to  "  deodorize  or  remove  r.i- 
tbi)  aeomd  instance  describes  batter  cheapened  in  cost  by  adinixtores,  <  •!  i. 

•■contain  abnormal  qnantities  of  water,  i-tc." 

The  third  piiragraph  of  the  sei-tion  defines  "process  butter,"  or  "  reno' 
bnttcr,"  essentially  as  butter  which  has  l)een  subjected  to  the  prooesaeB  K^ne: 
used  for  tho  renovation  of  butter,  but  withmtt  the  iutroduction  or  use  of 
ai'id,  alkali,  chemical,  or  any  substance  whatever,"  and  without  being:  madi.-' 
contain  "abnormal  quantities  of  water,  mUk,  or  crojim."' 

It  follows,  therefore,  that  "  renovated  butter  "  is  butter  as  defined  in  the  taw  of 

.August  2,  18HC,  containing  nothing  foreign  to  that  product,  but  which,  having 

'bccoiue  impaired  in  quality,  has  been  subjected  to  melting  and  other  reaovatimg 

processes. 

fc>iK:tion  4  of  said  act  of  May  »,  100'2,  further  provides: 

"  That  all  adulterated  butter  shall  \m  jiacked  by  the  mannfactnrer  thenol 
firkins,  tuba,  or  other  wooden  jmckages  not  before  used  for  that  purpose,  caHi 
taining  not  less  than  ten  pounds,  an<l  marked,  stamped,  and  branded  as  the  C 
missioner  of  Internal  Revenue,  with  the  approval  of  the  Secretary  of  tho 
nry.  shall  prescribe;  and  all  sales  made  by  manufacturers  of  adulterated  bi 
shall  l>e  in  original  stamped  packages. 

"  Dealers  in  adulterated  batter  must  sell  only  original  or  from  original  stamji 
packages,  and  when  such  original  stamiHjd  packages  are  broken  the  adnltcratisl 
butter  sold  from  same  shall  be  placed  in  suitable  wooden  or  paper  packs'^*, 
which  shall  be  marked  and  branded  as  tho  Commissioner  of  Interual  Revenni*. 
with  tho  approval  of  the  Secretary  of  the  Treasury .  shall  proscribe.  Every  {lersja 
who  knowingly  sells  or  offers  for  sale,  or  delivers  or  offers  to  deliver,  any  ndnlttr- 
alcd  butter  in  any  other  form  than  in  new  wooden  or  paper  packagOA  as  alura 
di-scribed,  or  who  packs  in  any  package  any  adulterated  butter  in  any  nuumar 
contrary  to  law,  or  who  faLsely  brands  any  package  or  afHxes  a  stamp  on  any  p*dc- 
Bge  denoting  a  less  amount  of  tax  than  that  retiuired  by  law,  shall  bp  fined  for  CMJi 
offense  not  more  than  one  thousand  dollars  and  be  imprisoned  not  more  titan  twi* 
years." 

Saction  G  of  said  act  of  May  9,  1902,  also  provides: 

"Tljat  wholesale  dealers  in  ole()margarine.  process,  renovated,  or  adnltenttH 
battler  shall  keep  such  books  and  render  such  returns  in  relation  thereto  as  tho 
Commissioner  of  Internal  Revenue,  with  tho  approval  of  tho  Socrttary  of  the 
Treasury,  may,  by  regulation,  rtKiuiro;  and  snch  books  shall  Ik?  open  at  all  time* 
to  tho  inspection  of  any  intemal-revenne  officer  or  agent.  And  any  pei-ion  who 
wilfully  violates  any  of  the  provisions  of  this  section  shall  for  cj>ch  snch  offms* 
be  fined  not  less  than  fifty  dollars  and  not  ctceeiling  five  hundri-d  dollars,  and 
imprisoneil  not  less  than  thirty  days  nor  more  than  six  mouths." 

Note. — Tho  complete  regulations  regarding  "  adultA.Tati«l  butter,"  a>)  wm-U  m 
'those  for  oleomargarine,  may  be  obtained  from  the  office  of  tho  CoinmisMfm^T  of 
Internal  Revenue,  Treasury  Department,  Washington,  D.  C. 


BUTFLDtBRTAt,  N0TICR8  AND  INSTHDCmONS. 

I  addition  to  the  foregoing,  nil  ])crsons  concerned  should  note  that  lieaidea  the 
ilties  prcAcribod  in  the  intemol-roveuue  laws  relating  to  s^iecial  taxes  and  tax 
stamps,  and  in  the  Ia^vB  relating  to  the  inspection  of  cattle,  meats,  Mtd 
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products,  there  are  specific  penalties  named  in  the  last  sentence  of  section  5  of  the 
act  of  May  9, 1902,  for  violation  of  the  provisions  in  that  section  for  shipping  and 
transporting  "  from  its  place  of  manufacture  into  any  other  State  or  Territory 
or  the  District  of  Columbia,  or  to  any  foreign  country,"  renovated  butter  which 
has  not  been  marked  and  prepared  in  all  respects  in  accordance  with  the  fore- 
going "needful  regulations "  duly  made  for  carrying  the  said  law  into  eflfect. 

Samples  of  the  words  "Renovated  Butter,"  in  full-faced  gothic  letters  one-half 
incli  square  and  three-eighths  inch  square,  as  required  by  rules  16, 17, 18,  and  19, 
will  be  found  on  pages  following. 

All  iu.spectors,  ofDcers,  or  agents  of  the  Department  of  Agriculture  assigned  to 
duty  under  this  order,  or  the  order  of  this  ofiSce  dated  October  30, 1901  (B.  A.  I. 
Order  No.  91),  will  report  promptly  to  the  Secretary  of  Agriculture  all  violations 
of  these  regulations  observed  by  them  and  all  cases  of  failure  to  fully  conform  to 
the  laws  herein  specified  and  the  rules  prescribed  for  their  enforcement.  Also,  any 
cast}  in  which  butter  claimed  to  bo  "renovated"  is  believed  to  bo  "  adulterated 
butter,"  in  accordance  with  the  legal  definition  thereof. 

All  Inspcftors,  officers,  or  agents  of  the  Department  of  Agriculture  will  at  all 
times  render  every  possible  a-ssistance  to  officers  and  agenti  of  the  Commissioner 
of  Internal  Revenue,  Treasury  Deiiartment,  in  the  discliargo  of  their  duties  under 
the  act  of  May  9, 1902. 

Instructions  will  be  i8sue<l  to  agents  of  this  Department  from  time  to  time  regard- 
ing the  inspection  of  factories,  routes  of  transportation,  and  markets,  and  the 
reports  to  be  rendered  thereon.  All  such  reports  will  be  addressed  to  Dr.  D.  E. 
SaJmon,  Chief  of  the  Bureau  of  Animal  Industry. 

Jambs  Wilson,  Secretary. 
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[B.  A.  I.  Ordkh  No.  »5.] 

Special  Order  Prnviding^  for  the  Importation  of  Canadian  Animals  for 
Kghibition  at  the'  New  Tork  State  Fair,  Syracuse,  If.  T. 

U.  S.  Department  op  Aorioultdre, 

Office  of  the  Secretary, 
Wimhingtori,  D.  C,  June  Sn.  IMS. 
It  is  hereby  ordered,  Ttat  Canadian  caltle  m.ay  1m?  imported  itito  the  United 
States  for  exhibition  purposes  at  the  New  York  Stato  fair  to  be  lield  from  Sep- 
teiiibi'r  8  to  September  l;t.  1903.  at  SjTacu.se,  N.  Y..  without  lieing  subjected  to 
the  tuberculin  test,  provided  tliey  are  accompanied  by  a  certificate  issued  by  a 
Canadian  official  veterinarian  stating  that  such  cattle  are  free  from  contagious 
and  infectious  diseases,  and  provided  further  that  the  cattle  which  are  not  sold 
to  remain  in  the  United  States  shall  be  retunied  immediately  to  Canada  at  the 
clow  of  the  fair. 

This  Department  mnst  be  notified  of  any  Canadian  cattle  that  will  remain  in 
the  United  States,  and  the  tuberculin  test  will  be  applied  to  them  by  an  inspector 
of  thiw  Department  l)efi;>re  shipment  to  destination  is  allowed. 

All  Canadian  cattle,  .sheep,  and  .swine  intended  for  this  fair  mnst  bo  shipped 
directly  to  the  fair  grounds  and  not  unloaded  in  any  public  sttick  yards. 

Jambs  Wiujon,  Secretary. 


[B.  A.  I.  Order  No.  M.] 

Special  Order  Providing'  for  the  Importation  of  Canadian  Cattle,  Sheep,  and 
Swine  for  Exhibition  Purposes  at  International  Live-Stock  Exposition, 
Chicago,  ni. 

U.  S.  Department  of  Ahricclturk, 

Office  of  the  Secretary, 
n'ti.ihhif/ltin,  D.  C.  Juhl  ;«,  ino:?. 
It  is  hereby  ordered.  That  Canadian  cattle  may  lie  imported  into  the  United 
States  for  exhibition  pnrjwses  at  the  International  Live-Stock  Exposition,  to  be 
held  from  November  2!)  to  December  6,  IftO'J,  at  Chicago.  111.,  without  being  sub- 
jected to  the  tnl)erculin  test,  proWded  they  are  accomjianied  by  a  certificate  issued 
by  a  Canadian  official  veterinarian  stating  that  such  cattle  are  free  from  conta- 
gious and  infectious  diseases:  and  provided  further,  that  the  cattle  which  are  not 
sold  to  rcinnin  in  the  United  States  shall  be  returned  immediately  to  Canada  at 
the  cltp.se  of  the  Expdsitifm. 

This  Department  must  be  notitieil  of  any  Canadian  cattle  that  will  remain  in 
the  United  States,  and  the  tulwrcnlin  test  will  Ix;  applied  to  them  by  an  insitec-tor 
of  this  Department  Iwfore  shipment  to  destination  is  allowed. 

All  Canadian  cattle,  sheep,  and  swino  intended  for  this  Exposition  mnst  lie 
shipped  directly  to  the  Exposition  grounds  and  not  nnloaded  in  any  public  stock 
yards. 

J.  H.  Bkigham,  Acting  Secretary, 
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CB.  A.  I.  Okdkr  No.  n.]  ^^H 

Extracts  from  Existing  Laws,  with  Biiles  and  Heg-ulations  as  TfimH 
Provided,  Prescribed  for  the  Inspection  and  Certification  of  K«novstli 
Butter  and  Other  Dairy  Products  for  Export.  J^Ml 

1  U.  S.  Depabthknt  of  Aqricultctik,       ^^B 

I  Office  of  tbe  Secretary,      I 

n'luiln'natau,  D.  C,  October  J.  /90CV 

An  act  making  appropriations  for  the  Dci>artinent  of  Agrieulttire,  niitmwj 
Mnrt-h  2, 1901 ,  provides,  inter  alia,  "  That  the  Secretary  of  AgricnltTiro  may  ooo- 
strno  the  provisions  of  the  act  of  March  third,  eighteen  bnndre<I  and  nfnety-oar, 
as  uniend«?d  March  second,  eighteen  hnndre<l  and  ninety-iiTe.  for  tlie  iii«p««tioa 
of  live  cattle  and  products  thereof,  to  include  dairy  products  intended  for  ^ipat- 
tatiou  to  any  foreign  country  and  may  apjily,  nnder  rules  and  retpnlaUotts  to  fc» 
prt'Si:ril)€d  by  him,  the  provisions  of  said  act  for  inspc<'tion  and  certificatioa  ■MHO- 
priate  for  ascertaining  the  purity  and  quality  of  such  products,  and  may  csmm 
the  same  to  be  so  markc«l,  stamjied,  or  labeled  as  to  secure  their  ideatftraad 
make  known  in  the  markets  of  foreign  countries  to  which  (hey  tnay  he  sent  tWm 
the  United  States  their  purity,  (juality,  and  grade:  and  all  the  provisions  of  **" 
act  relating  to  live  cattle  and  products  thereof  for  exirort  shall  a\t\i[y  to 
products  so  inspected  and  certified." 

The  provisions  of  said  act  of  March  3.  1801,  as  amended  by  said  act  of  Mardi 
180."),  have  been  construed  to  include  and  apply  to  the  export  of  dairv  p: 
(Seo  B.  A.  I.  Order  No.  1)1.) 

The  said  iK't  as  amended  provides: 

"  Skctios  2.  That  the  Secretary  of  Agriculttire  shall  also  canae  to  Iw 
oarofnl  inspection  of  all  live  cattle  the  meat  of  which— fresh,  salt€>d, 
corntnl,  packed,  cured,  or  otherwise  prepared— is  iutendcd  for  exportation  to  mif 
foreign  country,  at  such  times  and  places  and  in  such  manner  as  he  may  titink 
projicr,  with  a  view  to  ascertain  whether  such  cattle  are  free  from  dicesM  <^v^ 
their  meat  sound  and  wholesome,  and  may  appoint  inspectors  who  shall  be  anllMr- 
ized  t')  give  an  official  certificate  clearly  statitig  the  condition  in  which  such  cattk 
an<l  meat  are  found,  and  no  clearance  shall  be  given  to  any  vessel  having  oa  lK«id 
any  frc^h,  salted,  canned,  uome<l,  ur  pivcked  beef  being  the  meat  of  cattle  killed 
after  the  passage  of  this  act  for  exportation  to  and  sale  in  a  foreign  roiiutrj-  fnan 
any  port  in  the  United  States  until  tbe  owner  or  sliippcr  shall  obtain  tmm  an 
insjNX'tor  appointed  under  the  provisions  of  this  act  a  certificate  that  said  eattto 
were  frtt)  from  disease  and  that  their  meat  is  sound  and  wholesome," 

"Section  4.  That  said  examination  ^aU  be  made  in  the  manner  provided  by 
rules  and  regulations  to  be  prescribed  by  the  Secretary  of  Agriculture,  ajid  after 
said  examination  the  carcasses  and  products  of  all  cattle,  slie<:;p,  and  swine  fosad 
to  bo  free  from  disease  and  wholesome,  sound,  and  fit  for  hnman  food.  nhaU  b* 
marked,  stamped,  or  labeled  for  identiBcAtion,  as  may  be  provided  by  said  mles 
and  regulations  of  the  Secretary  of  Agriculture.  Any  person  who  shall  torgt, 
counterfeit,  simuhite,  imitate,  falsely  represent,  or  use  without  authority,  or  knov- 
ingly  and  wrongfully  alter,  deface,  or  destroy  any  of  the  marks,  stamps,  or  oClxr 
devices  pruvided  for  in  the  regulations  of  the  Secretary  of  Agriculture,  of  any 
such  carcnsst.'s  or  their  products,  or  who  shall  forge,  counterfeit,  Buuulate,  imitate, 
falst'ly  rcpresc-nt,  or  use  without  authority,  or  knowingly  or  wrongfully  alter, 
deface,  or  destroy  any  certificate  or  stamp  provided  in  said  regulations,  shall  ha 
deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  ptmiahcd  by 
a  fine  not  exceeilingone  thous-and  dollars,  or  imprisonment  not  exceeding  one  year, 
or  by  both  said  pnui-shmonts,  in  the  discretion  of  the  court." 

"  Section  6.  That  the  inspectors  provided  for  in  sections  one  and  two  of  this  act 
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shall  be  anthorized  to  give  offiriul  curtificates  of  the  winnd  and  wholpscnno  cimill- 
tion  of  the  cattlf,  sheep,  and  nwiiie.  thuir  carcaa'cs  and  jinKlncts  desi-ribod  iu  Rec- 
tioiis  two  and  fonr  of  this  act,  and  one  cojty  of  every  cvrtificaU?  granted  under  the 
provisiuns  of  this  act  Khali  Iw  filed  ill  the  Dirpartmont  of  Agrii-ultnrc,  anothtn-copy 
Bhall  he  delivered  to  the  owner  or  shipper,  aiid  when  the  cuttle,  Hheop,  and  swine, 
or  their  carcasses  and  products,  are  sent  aboard,  a  third  copy  shall  be  delivered  to 
the  chief  ofBcer  of  the  vessel  on  which  the  shipment  shall  Ixs  made." 

In  like  manner  section  5  of  the  oleomargarine  act  of  May  9,  1  W)2,  provide.^  that 
all  imrt,s  of  an  act  providing  for  an  inspection  of  meats  for  exportation,  approved 
Angn«t  30,  1800,  and  of  said  act  of  March  3,  1891.  and  of  said  amendment  thereto 
of  March  2,  1805,  which  are  applicable  to  the  subjects  and  pni-poses  di-scribed  in 
said  section  shall  apply  to  prwess  or  renovat«<l  butter. 

Attention  is  jiarticularly  directe<l  to  sections  2.  4.  and  0,  previou-sly  quoti'd,  of 
said  act  of  March  3,  18U1,  as  amended,  and  also  to  section  1  of  said  act  of  August 
30,  1800  (for  an  inspection  of  meatus  for  exportation),  which,  in  part,  is  as  follows: 

"Section  1,  •  *  *  Such  inspection  skall  be  made  at  the  place  whert;  such 
meats  are  packed  or  boxed,  and  each  package  of  such  meats  so  inspected  shall  1)ear 
the  marks,  stamps,  or  other  device  for  identification  provided  for  in  the  last  daupe 
of  this  section:  Provided.  Ttiat  an  insppctiou  of  .such  moats  may  also  be  made  at 
the  place  of  exportation  if  an  inspection  has  not  licen  made  at  the  place  of  jMurking, 
or  if,  in  the  opinion  of  the  Secretary  of  Agricalture.  a  reinspcction  l»ecomes  nec- 
essary, «  •  •  »  and  for  the  identification  of  the  same  such  marks,  stamps,  or 
other  devices  as  the  Secretary  of  Agricultnre  may  by  regulation  prescrilje  shall 
be  affixed  to  each  of  such  packages. "    *    ♦    •    ♦ 

Tlio  act  of  March  2,  1901 ,  makes  the  application  of  the  laws  previously  men- 
tioued  to  all  dairy  products  for  export  subject  to  the  discretion  of  the  Secretary 
of  Agriculture.  The  act  of  May  9.  1902,  is  mandatory  iu  applying  the  provisions 
qnote<l  to  renovated  butter  exported  to  any  foreign  country. 

.Said  oleomargarine  act  of  May  0,  1003,  pro\-ides  in  section  5  that  "The  Swre- 
tary  of  Agriculture  shall  make  all  needful  regulations  for  carrying  that  [this] 
section  into eflfect,"  and  said  act  of  March  3,  1805,  section  -1,  "That  said  examina- 
tion shall  be  made  in  the  manner  provided  by  rules  and  regulations  to  be  pre- 
scribed by  the  Secretary  of  Agriculture;"  and  said  act  of  March  2,  1901,  that  the 
Secretary  of  Agriculture  may  prescribe  rules  and  regulations  for  the  application 
of  inspection  laws  to  dairy  products. 

Notice  is  accordingly  given  that  the  foregoing  laws,  and  rules  and  regulations 
prestrribed  for  carrj-ing  smch  laws  into  effect,  are  appropriate  and  applicable  and 
will  hereafter  be  applied  to  dairy  products  in  general  exported  or  oflfercd  for 
export  from  the  United  States,  and  in  i>articular  to  renovated  batter  shipped  to 
any  foreign  country,  a.^  follows: 

1.  The  rules  and  regulations  for  the  inspection  and  certification  of  dairy  prod- 
ticts  in  general  offered  for  export  ixova.  the  TTnited  States,  as  prescribed  and  pub- 
lished in  an  order  dated  at  tliis  office  October  30,  1901  (B.  A.  I.  Order  No.  01 ) ,  are 
hereby  confirmed  and  renewed,  and  will  continue  in  fore*  imlil  further  notice. 

3.  The  rules  and  regulations  for  the  manufacture  and  marlcing  of  renovated 
butter  or  process  butter  as  prescriln-d  and  published  in  an  order  datoil  at  this 
office  .June  21,  1002  (B.  A.  I.  Order  No.  94).  are  hereby  confirmed  and  renewed 
and  will  continue  in  force,  subject  to  alterations  and  amendments  which  may  be 
made  and  duly  published. 

(a)  Rule  23  of  the  order  last  cited  is  as  follows: 

"Attention  is  called  to  the  fact  that  the  act  named  makes  no  provision  for  the 
exportation,  free  of  tax,  of  renovated  butter;  nor  for  drawUick  of  tax  on  Buch 
articles  when  e.xi>orted.  Consequently  all  renovated  butter  for  cxjmrt  ntuxt  be 
etamped  and  marked  the  imtiu:  us  for  the  dofiieatic  market." 
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3.  All  rt<novato<l  butter  to  be  exported  on  and  after  the  I2tL  day  of  Oet<^| 
1002,  must  Ikj  uispected  and  duly  certified  before  delivery  to  any  VMsd.  Of^H 
or  transp<}rtjition  company.  The  officers  and  agents  of  all  vessels  ipiling  ^^t 
this  country  for  any  f(.>reign  country,  and  of  all  iTanaportatioii  cuiiii>atiir»  o^H 
rug  inerchandLse  from  the  United  States  consigned  to  any  foreijcn  coaatrfJ^M 
hereby  notifie<l  that  no  renovated  butter  must  be  received  for  snrh  rarri^prwl 
export  unless  accompanied  l)y  the  insjiection  certificate,  bi  juried  by  the  Str.tetai;^  I 
ARriculture  and  duly  dated  and  countersigned  by  an  iuspoctiug  officer  ilniJjiiiiW  I 
for  such  service.  And  no  clearance  slmll  be  given  to  any  vessel  having  on  laari  I 
any  rvnovaterl  biillcr  for  exportation  to  and  sale  in  a  foreign  country  (ram  of  I 
port  of  the  United  States  until  tho  owner  or  shipper  shall  obtain  from  an  iMpccM  I 
a  certificate  that  said  renovated  butter  is  believed  to  be  pure,  of  lepal  oompcMrtaa  I 
and  suitable  for  export.  (Act  of  March  3. 1891,  sec.  2,  as  amended  Marok^MM 
and  sub30<xnently  made  applicable  to  tho  purposes  of  sec.  .'>,  act  of  Majr^^^^l 

4.  Owners  or  shippers  of  renovated  butter  which  is  to  be  eii>ortcil,  wSm^| 
directly  from  a  port  of  the  United  Stat-es  or  in<lirectly  through  ami  from  Uwp^l 
of  a  foreifcn  countrj-,  shall  make  a  preliminary  and  general  applicatinn  ia  wrbitf 
for  such  inspfx'tion,  addressed  to  the  .Secretary  of  Agriculture.  The  »«»M  ^i^io 
tion  shall  state  the  location  iir  place  of  business  of  the  party  makint;  *!>•  a«ni«,«al 
also  the  usual  place  or  plivces  at  %vhic-h  the  renovated  butter  uiay  be  inspected  •*! 
from  which  it  is  directly  transported  to  the  exporting  vessel  or  rail vaj-  Inik. 
and  tho  probable  frequency  of  such  export.s.  (For  tliis  purpose  the  aiq^UoaBtnaV 
use  the  Form  D.  D.  40,  suitably  modified,  or  Form  D.  D.  4Ca.) 

5.  Tho  Secretary  of  Agriculture  will  designate  an  inspector   for  tha  scrrit* 
refinired  and  duly  notify  the  applicant. 

0.  Tho  exjiorter  or  shipper  will  notify  the  inspector  of  every  shipment  IB  !■ 
ma<le  by  him  at  least  twelve  hours  (and  as  much  longer  as  practicable)  lMrfta«| 
is  necossJiry  to  remove  the  merchandise  to  the  shipping  pf>int  and  briefly  < 
the  location,  forzu  of  jiackago,  and  q-uantity  of  renovated  Imtter  to  be  w 
(For  this  pnrjKwe  Form  D.  D.  47  or  47a  may  be  used.)  The  insitcctor  will  not  l» 
expected  nor  required  to  visit  two  or  more  places  distant  from  one  another  to 
examine  goods  to  be  inchuled  in  one  shipment.  If  time  is  available,  the  examine 
tion  of  any  entire  shipment  may  l)e  made  at  the  pier  or  place  of  loading  for  i;i;«C.. 

7.  An  insjieotion  of  renovated  butter  for  espjrt  may  bo  made  at  the  pU*-«  >"■- 
manufacture,  and  un  insjjection  of  siich  renovated  butter  may  aI«o  be  made  at  Ik 
place  of  exportation  if  an  inspection  has  not  been  made  at  the  place  of  paekiUC 
or  if,  in  the  opinion  of  tho  Secrotarj-  of  Agriculture,  a  reinspection  lH»cotnrs  n«v»- 
Bary.  (Act  of  August  30, 1H90,  sec.  I.)  The  certificate  for  export  will  ordinknl; 
be  given  by  tho  inspector  at  the  place  where  the  customs  pnx>cn  for  export  ■» 
prepared. 

8.  The  inspector  at  the  place  of  export  will  examine  the  merchandise  mw.ifi«J 
in  any  notice  received  from  shipper  with  the  least  iif>8sible  delay.  And  it  *£j 
be  the  duty  of  inspectors  to  examine  any  renovated  butter  for  exjiort.  npud  tte 
application,  formal  or  informal,  of  transportation  companies  or  their 
any  such  merchandise  oljout  to  Iw  loaded  for  export ,  whether  or  not  notic«  ( 
has  been  received. 

9.  Inspectors  may  examine  the  renovated  butter  for  exjwrt  in  as  moch  dfitaOl 
is  expedient  in  their  judgment,  and  may  take  samples  of  the  same  and  detain  1 
same  until  chemical  tests  of  8,imples  can  be  made,  if  deemed  nec«s8ary.  II  > 
lot  of  renovated  butter  for  export  is  found  liearing  intact  the  stamps,  mark.*,  aai 
labels  prescrilHvl  to  be  placed  thereon  by  the  manufacturer,  and  if  tbe  hum  » 
shown  by  the  marks  thereon  to  be  the  product  of  a  factory  or  factories  iaspeetrf 
and  approved  by  tho  S«HTctary  of  Agriculture,  the  notice  of  tho  guaranty  «* 
rc8i)onsibility  of  the  manufacturer   being  affixed  thereto  may  bi>  nrrr^il  » 
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evidence  of  purity  and  mannfactnre  in  accordance  with  law  and  regulations,  and 
the  inspector  may  execute  the  prcwmlied  certificate  for  export.  And  if  in  hia 
judjpneut  it  be  deemed  expedient,  the  inspector  may,  in  exceptional  cases,  aflfix 
to  packages  containing  renovated  butter  for  export  such  additional  etamiw, 
marks,  or  labels  "  and  in  such  manner  as  may  be  jircscribed  by  the  Secretary  of 
Agriculture  "  from  time  to  time  by  instructions  given  to  inspectors  for  the  more 
complete  "  identification  of  the  same." 

10.  The  inspector  will  complete,  countersign,  and  i.ssne  a  certificate?  of  export 
in  the  form  prescribed  and  signed  by  the  Secretary  of  Agriculture.  Said  certifi- 
cate .shall  bo  dated,  shall  give  the  names  of  consignee  and  consignor,  and  shall 
describe  the  lot  of  renovated  butter  to  which  it  applies.  Such  description  shall 
include  the  State,  revenno  district,  and  factory  number  of  every  factory  repre- 
sented in  the  lot,  and  the  number  of  packages  from  each  factory.  Said  certificates 
shall  state  that  the  renovated  butter  in  question  is  "  the  product  of  approved  fac- 
tories and  believed  trj  bo  pure,  of  legal  eominisition,  and  suitable  for  exiHirt;"  it 
shall  be  issued  by  serial  number  in  triiilicato  form.  One  certificate  only  bhall  be 
issued  for  each  shipment  or  consignment  unless  otherwise  sjiecially  authorized. 
Both  the  original  and  duplicate  certificates  must  be  delivered  to  the  exporter. 
The  original  is  to  be  attached  by  him  to  the  bill  of  lading  or  manifest  accompanying 
the  shipment  for  the  information  of  the  customs  authorities,  and  should  be  deliv- 
ered to  the  chief  oflicer  of  the  vessel  upon  which  siiid  consignment  is  to  be  trans- 
ported and  continue  with  the  shipment  to  destination.  The  duplicat*  should  be 
forwarded  by  the  consignor  to  the  consignee  to  be  used  by  the  latter  in  identifying 
the  shipment  at  the  port  of  destination  by  enmparison  with  the  original.  The 
stub,  whicli  constitutes  the  third  copy  of  the  certificate,  shsdl  be  completed,  pre- 
served by  the  inspector,  and  forwarded  to  the  Department. 

1 1 .  If  upon  examination  the  insi)ector  finds  any  renovated  butter  oflEered  for 
exiKtrt  or  alwut  to  be  exported,  and  which  is  of  doubtful  purity  notwithstanding 
the  marks  upon  the  same,  or  incompletely  or  insufficiently  marked  for  export,  or 
in  unwholesome  condition  and  unfit  for  export,  he  shall  refuse  to  issue  a  certifi- 
cate therefor,  and  its  exportation  thereafter  will  subject  all  persons  concerned 
therein  to  the  jienalties  prescribed  by  law. 

12.  No  renovated  butter  which  has  been  inspected  and  certified  for  export  shall 
have  any  marks  or  Libels  thereon  altered  or  removed  in  transit,  for  the  purpose  of 
the  laws  presi-ribing  such  marks  or  labels  on  such  products  is  "to  secure  their 
identity  and  make  known  in  the  markets  of  foreign  t-ountries  to  which  they  may 
be  sent  from  the  United  States  their  purity,  quality,  and  grade."  In  case  the 
marks  upon  the  renovated  butter  which  has  been  inspected  and  certified  are 
known  to  be  thereafter  in  any  manner  wrongfully  removed,  altered,  or  defaced, 
the  inspector  shall  cancel  the  certificate  already  issued  for  the  same  and  shall 
forthwith  notify  the  consignor  and  any  transportation  company  or  agent  concerned 
therein  of  such  cancellation. 

in.  All  persons  are  warned  against  violating  the  laws  above  quoted,  which  pro- 
vide heavy  iienalties  for  "'any  person  who  sluill  forge,  counterfeit,  simulate,  imi- 
tate, falsely  represent ,  or  use  without  authority,  or  knowingly  and  wrongfully  alter, 
defac;e.  or  destroy  any  of  the  marks,  st^imps,  or  other  devices"  x'laced  upon,  or 
any  certificate  prepared  for  use  or  used  in  connection  with,  any  renovated  butter, 
by  authority  of  the  United  States. 

14.  Inspectors  and  all  officers  and  agents  of  this  Department  are  instructe*!  to 
report  at  once  to  the  Secretary  any  instance  which  comes  to  their  knowledge  of 
the  violation  of  any  of  the  provisions  of  the  laws  quoted  herein  or  of  these  regula- 
tions (made  as  duly  auth-jrized  by  law),  with  all  the  facts  connected  therewith, 
in  order  that  the  person  or  persons  offendi  ng  may  Iw  prosecuted  as  provided  by  law, 

James  Wilson,  Secretary  of  Agriculture. 


586*     "  BUEEAU   OF  ANIMAL   IKDTJ8TET. 

[B.  A.  I.  Ordeb  No.  «e.] 

Bules  and  Reg-iilations  Proscribed  in  Begard  to  "Renovated  Butter"  in 
Accordance  with  the  Act  of  Congress  Approved  May  9,  lOOS,  and  Infor- 
mation Concerning  "Adulterated  Butter." 

U.  S.  DePaKTMEST  of  AORICTLTCRR, 

Office  op  the  Secret abv, 
Washington.  D.  C,  Navemher  1.  VM2. 

The  act  of  Congress  approved  May  9,  1903,  and  popularly  known  as  •'  the  oleo- 
margarine law,''  assigne<l  to  the  Secretary  of  the  Treasury  and  the  Secretary  of 
Agricnltiire  various  duties  concerning  those  grades  or  kinds  of  batter  defined  in 
the  law  as  "  adulterated  butter  "  and  '•prooeaa  or  renovated  batter."  The  tTPO 
oflScers  named  have  accordingly  formulated  and  approved  the  necessary  rales  and 
regulations  for  carrying  into  effect  the  provisions  of  the  said  laTir,  and  the  same 
have  l)een  xrablished  as  a  jjart  of  "  Regulations  No.  9,  revised  Jane,  1903,  United 
States  internal  revenue."' 

The  rules  and  regulations  concerning  renovate<l  batter  and  the  duties  of  the 
Secretary  of  Agriculture  in  connection  therewith  were  published  from  this  office 
under  date  of  June  21,  1902.  Tlicse  have  Iwen  revised  by  joint  action  of  the  Sec- 
retary of  the  Tresksury  and  the  Si-cretary  of  Agriculture  under  date  of  Octobers*), 
1903.  Consequently  the  said  order  of  June  21  (B.  A.  I.  Order  No.  94)  is  hereby 
revoked,  and  in  place  thensif  the  said  revision  is  hereby  republished  for  the  gTiid- 
anceof  officers  and  employees  of  this  Department  cfmcemed  thcrew-itli,  and  for 
the  information  of  all  interested.  For  general  information  certain  matters  are 
added  relating  to  adulterated  butter. 

K.ctnictafrum  Hit-  lair  of  May  .'/.  /WC 

■■Sicr.  1.  That  for  tlio  imi-i)os<>  of  this  act  'butter'  is  hereby  defined  fci  mean 
an  article  of  food  a.-j  dofimd  in  'An  act  defining  butter,  al.so  iiiipi.-sini;  a  tas 
up  >n  a. id  rcgulatiiv.^  the  niannl'acture.  sale,  importation,  and  exp<u*t.'itiiin  of  oleo 
inarKariuc,"  apprnved  AuguFt  second,  cightocn  hundred  and  eif^lity-sis: '•'  that 
'adnltHratcd  butter'  is  hereby  defined  to  mean  a  grade  of  butter  pnxluced  by 
mi.xii).:r.  reworVin','.  rechuniiiig  in  milk  or  cream,  refining,  or  in  any  \vay  jtro- 
duciii:,'  a  nnif<ir!>i.  purified,  or  improved  product  from  different  lota  or  parcels  of 
melted  or  nnmelied  butter  or  Imtter  fat,  in  which  any  acid,  alkali,  chemical,  or 
any  substanci.>  wliatcver  is  introduccnl  or  used  for  the  purjiosc  or  with  t})0  I'ffect 
of  deodorizin;,'  or  removin;^  tlierofrom  rancidity,  or  any  butter  or  butter  fat  with 
which  tliere  is  mixed  any  .substance  foreign  to  butter  as  herein  defined,  with 
intent  <'r  ctTect  of  cheapening  in  cost  the  jinxlnct  or  any  butter  in  the  mannfactuTi* 
or  manijiulation  of  which  any  jn'ocoss  or  niatiiial  is  used  with  intent  or  effeit  of 
causing'  the  absorption  of  abnormal  (juantities  of  water,  milk,  or  cream:  tluit 
'process  l)utl(r.'  or  -renovated  bntter.'  is  hereby  define<l  to  mean  buttt-r  which 
lias  been  subjected  to  any  jiroress  by  which  it  is  melted,  clarified  or  refintnl  and 
ni.'ido  to  resejnblc  Pennine  bntter.  always  excepting  '  adulteratwl  butt<r'  a- 
defined  by  tliis  act. 

'■■  The  definition  of  ••  bntter "  referre<l  to  is  the  first  section  of  the  original  oleo- 
margarine law:  it  i-i  as  follows: 

"lie  it  '  Hiirfi  il  I'ji  ihv  Sriiiitr  (ni(}  Jfiiiisr  of  Jiijinsciilativin  of  the  I'liitol  Sttnt.  x 
of  Ami  ri<<t  ill  < 'onf/rrss  dxtrnililiil.  That  for  the  purpose  of  this  Act  the  word 
"bntter"  shall  1h'  understood  to  mean  the  food  product  usually  known  as  bntter. 
and  whi<h  is  v.iiide  ex(dnsively  from  milk  or  troam,  or  Iwth.  with  or  without 
common  s:ilt,  and  with  or  without  additional  coloring  matter." 
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"  ThAt  special  taxes  aro  linpoaeil  as  foUow«: 

"  Mauofactarers  of  process  or  renovated  butter  shall  pay  fifty  dollars  per  year 
and  miinufactuTprs  of  ndulterate<l  bntt<?r  shall  pay  six  hundred  dollars  per  yeiir. 
Every  person  who  engages  in  the  prodnction  of  process  or  renovated  bntter  or 
adnltentted  butter  as  a  bnidness  sfaall  Iw  considered  to  be  a  manufucturer  thereof. 

"  Wholesale  dealers  in  adnlteratod  batter  shall  pay  a  tax  of  four  bnn<Iro<i  and 
eighty  dollars  per  annum,  and  retail  dealers  in  adulterated  butter  shall  pay  a  tax 
of  forty-eight  dollars  i)er  aunnm.  Every  person  who  sells  adulterated  butter  in 
less  quantities  than  ten  iwunds  at  one  time  shaU  l>e  rogiirdod  jks  a  retail  dealer  in 
adulterated  butter. 

"  Every  person  who  sells  adulterated  butter  shall  be  regarded  as  a  dealer  in 
adulterated  butter.  And  sections  thirty-two  handre<l  awl  thirty-two,  thirty -two 
hundred  and  thirty-three,  thirty-two  hundred  and  thirty-four,  thirty-two  handr<?d 
and  thirfy-fivo,  thirty-two  hundred  and  thirty-f.ii,  thirty-two  hundred  and  thirty- 
seven,  thirty-two  hundred  and  thirty-eight,  thirty-two  hundred  and  thirty-nine, 
thirty-two  hundred  and  forty,  thirty-two  hundred  and  forty-one,  and  thirty -two 
hundred  and  forty-throe  of  the  Revised  Statutes  of  the  United  Stattts  are,  bo  far 
as  practicable,  made  to  extend  to  and  include  and  apply  to  the  special  taxes 
imiKwed  by  this  section  and  t/i  the  person  upon  whom  tiey  aro  imposed. 

"That  every  person  who  i-arrieH  on  tic  business  of  a  manufactJirer  of  process 
or  renovated  butter  or  adnlterate<l  butter  without  having  paid  the  sjierial  tax 
therefor,  as  re<inire<l  by  law,  shall,  besides  being  liable  to  the  {mymeot  of  the  tax, 
be  fined  not  less  than  one  thousand  and  not  more  than  five  thousand  duUars:  and 
every  person  who  carries  on  the  business  of  a  dealer  in  adulterated  butter  with- 
ont  having  paid  the  special  tax  therefor,  as  required  by  law,  shall,  besides  being 
liable  to  the  payment  of  the  tax,  be  fined  not  less  than  fifty  nor  more  than  five 
hundred  dollars  for  each  offense. 

"  That  evcrj-  manufacturer  of  process  or  renovated  butter  or  adulterated  butt<T 
shall  file  with  the  collector  of  internal  revenue  of  the  district  in  which  his  manu- 
factory is  located  such  notices,  inventories,  and  bonds,  shall  keep  snrh  liooks  and 
render  such  returns  of  material  and  products,  shall  put  up  such  signs  and  affix 
snoh  numlier  of  his  factory,  and  conduct  his  business  under  such  sarveillanc<?  of 
ofiicers  and  agents  as  the  Commissioner  of  Internal  Revenue,  with  the  approval  of 
the  Secretary  of  the  Treasury,  may  by  regulation  require.  But  the  bond  required 
of  such  manufacturer  shall  be  with  sureties  satisfactory  to  the  collector  of  inter- 
nal revenue,  and  in  a  ponal  sum  of  not  less  than  five  hundred  dollars;  and  the 
sum  of  said  Ixind  may  be  increased  from  time  to  time  and  additional  sureties 
required  at  tlie  discretion  of  the  collector  or  under  instructions  of  the  Commis- 
sioner of  Internal  Revenue. 


"That  upon  adulterated  butter,  when  manufactured  or  sold  or  removed  tor 
consumption  or  use,  there  shall  be  assessed  and  collected  a  tax  of  ten  cents  per 
pound,  to  be  paid  by  the  maiinfacturcr  thereof,  and  any  fractional  part  of  a 
pound  shall  be  taxed  as  a  pound,  and  that  ux)on  procei»  or  renovate<l  butter, 
when  manafactured  or  sold  or  removed  for  consumption  or  use,  there  shsll  \te 
assessed  and  collected  a  tax  of  one- fourth  of  one  per  cent  per  jionnd,  to  be  paid 
by  the  manufacturer  thereof,  and  any  fractional  part  of  a  pound  shall  be  taxed 
as  a  poand.  The  tax  to  be  levied  by  this  section  shall  be  represented  by  coupon 
stamps,  and  the  provisions  of  existing  laws  governing  engra^^ng,  issuing,  sale, 
accountability,  effacement.  and  destruction  of  stamps  relating  to  toliacco  and 
snuff,  so  far  as  practicable,  are  hereby  made  to  api>ly  to  Uie  stamps  providetl  by 
this  section. 
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"Skc.  ."5.  All  piirts  of  an  act  proviilin^  for  an  inspectioa  of  meats  for  ezportstiaii. 
approved  August  thirtieth,  eighteen  hnmlred  and  ninety,  and  of  an  net  to  pnrtUt 
for  the  inspection  of  live  cattle,  hogs,  and  the  carcnssies  and  prodnot^  thereof  wUcb 
are  the  subjects  of  interstate  commerce,  approved  March  third,  eitrbtera  hmidnd 
and  ninety-one.  and  of  amendment  thereto  approved  March  second,  pightoen  hoD- 
dred  and  ninety-five,  which  are  applicable  to  the  8nbjcct«  and  i)artM)M!s  deacriM 
in  tliis  section  shall  apply  to  process  or  renovated  butter.     And  tlic  Sfcniarfd 
Agrii'ultnre  is  hereby  authorized  and  requireil  to  cause  a  rijrid  sanitury  insptctk* 
to  lie  made  at  such  times  as  ho  may  deem  proper  or  necessary,  of  nil  fjvrtr.riws  aaA 
storehouses  where  process  or  renovated  butter  is  manufactnrwl,  iMSi-lMHl  or  pw 
pared  for  market,  and  of  the  jjrodiicts  thereof  and  materials  (f^iiiK  into  the  naiitt- 
factnre  of  the  same.     All  process  or  renovate<l  butter  and  the  i>iickAg:f«  contaiidac 
the  same  shall    be   marked  with   the  words  'Renovated    Butter'  or  *Proo— 
Batter '  and  by  such  other  mark.4,  labels,  or  brands  and  in  such  mano«r  aa  may 
be  prescribed  by  the  S«.'cretary  of  Agriculture,  and  no  process  or  renovated  batta 
shall  be  shipped  or  transported  from  its  idiwe  of  manufacture  into  any  State  or 
Territory  or  the  District  of  Columbia,  or  Ui  any  foreign  country,  until  it  has  brr« 
marked  as  provided  in  this  section.     The  .Sei-rotary  of  Agriculture  rIluH  laake  aB 
needful  reijiilations  for  carrying  this  section  int'j  effect,  and  shall  cause  to  bt 
ascertained  and  reiwrted  from  time  to  time  the  (juantity  and  quality  of  pnxeasor 
renovated  butter  niannfactured,  and  the  character  and  condition  of  tho  iual<<rial 
from  which  it  is  made.    And  he  shall  also  have  jxiwer  to  ascertain  -whvtbcr  or 
not  materials  used  in  the  mannfactaro  of  said  jjrocess  or  renovated  botler  ■■■ 
deleterious  to  health  or  unwholesome  in  the  finished  product,  and   in  vwse  auA 
deleterious  or  unwholesome  materials  are  found  to  l>o  used  in  iirotluct  intsoM 
for  esp<'rtation  or  shipment  into  other  SUites  or  in  cotirse  of  exixirtiit ion  or  slui^ 
ment  he  shall  have  power  to  confiscate  the  same.    Any  person,  firju,  or  rorport- 
tion  violating  any  of  the  provisions  of  this  section  shall  be  deemtxl  gaUtfolt 
misdemeanor  and  on  conviction  thereof  shall  be  punishf-d  by  a  fine  of  not  leaittaa 
fifty  dollars  nor  more  than  five  hundred  dollars  or  by  iinprisounient  nni  lew  tJiia 
one  month  nor  more  than  six  months,  or  by  both  said  punishments,  in  the  ditcn- 
tion  of  the  court." 


BULKS  A>'D  EEOULATIOVS  PRESOKIBED  IS  REGARD  TO  "  RKSOVATKD   BCTTKB ' 
"PROCESS    bitter")    IX    .VCCORDANCE  WITH    THE   A(T  OK  CXtSOKKSB 
MAY  9,  1002. 

1.  As  the  terms  "process  butter "  and  "renovated  butter "  cKHjnr  throoig'hiMt 
the  act  aa  synonjTnous,  the  article  will  be  de.signated  as  "  renovated  buttur' 
these  regulations  and  in  all  correspondence  relating  thereto. 

2.  The  following  explanation  of  the  definition  of  renovated  butter  as  it  < 
in  the  law  has  been  prepared  by  the  Department  of  Agriculture  and  is  adofrti^  I 
guidance  iu  connection  with  these  regulations: 

(«)  Tliis  grade  or  kind  of  butler  may  be  nia<le  from  one  or  more  lots  or  pamU 
of  butter,  which  has  l)4>en  or  have  be«n  "  subjected  to  any  i)roces8  by  ■ 
melteil.  darifietl.  or  refined  and  made  to  resemble  genuine  butter,  a]w.i_ 
ing  '  adulterated  butter '  as  defined  by  this  act." 

(b)  The  butter,  to  be  subject  to  this  definition,  must  have  been  oieltod — that  k, 
so  affected  by  heat  aa  to  become  of  snflicient  flnicUty  to  move  in  a  coatinnoa 
stream  of  even  consistency  from  one  vessel  to  another,  by  pouring  or  pninpinc. 
because  butter  can  not  l)e  "clarified  or  refined"  unless  it  be  melted  tothatdefcrM 

(c)  The  butter  must,  liesides  melting,  liavo  been  subjected  to  som>!>  pmr<<«i  kiy 
which  it  is  "  clarified  or  refined."  Butter,  or  molted  butter,  may  Iw  clarlOwl  or 
refined  by  skimming,  .st^ttlin^.  aerating,  washing,  and  other  prooMsea .  tbroogh 
the  action  of  heat,  cold,  agitation  or  motion,  or  rest. 
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(d)  Batter  thus  melted  and  clarified  or  refined  becomertan  oil  or  fat  almost  free 
from  taste  and  odor.  To  \k  again  '•  made  to  resemble  geTinine  bntter"  it  must 
Lave  restored  to  it  the  butter  characteristics  t)r  similittide  of  texture,  granulation, 
anil  flavor.  For  this  pnrjiose  the  prf>ces8ed  or  reuovatwl  butt«'r  is  nsiiallygraji- 
ulnted  by  cooling,  and  churned,  or  othorwi.se  uii.\ed  with  milk  or  skim  milk,  or 
biTttermilk,  or  crenim.  sweet  or  sour.  It  may  or  may  not  have  common  salt  or 
artificial  coloring  adiled.  To  "resemble  geuuine  butter"  the  article  mu.<t  have 
passed  through  these  or  other  processes,  snbsoquent  to  melting,  so  that  it  looks, 
smells,  and  tastes  like  "  butter," 'having  a  similar  appeai-ance,  consistency.  te.\tnre, 
and  flavor. 

(c)  It  may  be  assumed  that  the  object  of  subjecting  a  lot  or  lots  of  bntter  to 
Ku<'h  a  process  is  to  remove  rancidity,  sourness,  mold,  or  other  fault  or  feature 
which  has  impaired  its  merchaiitable  quality,  or  to  otherwise  renew  or  improve 
the  product  so  that  the  snbstjince  is  truly  "  renovated,"  although  such  object  is 
not  expressed  in  the  act. 

(/)  Bnt  if. in  such  process,  "or  in  any  (other)  way,"  "any  acid,  alkali,  chemi- 
cal, or  any  substance  whatever  is  intro<luced,"  or  u.«ed.  or  if  "  there  is  mixed 
(therewith)  any  substance  foreign  to  butter  "'  (including  any  fat  or  oil  other  than 
bntter  fat ) .  or  if  iu  any  way  the  substance  is  made  to  hold  "  abnormal  quantities 
of  water,  milk,  or  cream,"  the  substance  oY  commodity  is  to  be  recognized  and 
treated  as  "  adulterated  bntter"  nnder  this  act. 

ig)  Renovated  butter  having  16  per  cent  or  more  of  .moisture  will  be  held  to 
contain  "  abnormal  quantities  of  water,  milk,  or  cream,"  and  bo.  then-fore,  classed 
as  "adulterated  butter." 

3.  Section  4  of  the  act  of  May  6,  ltK)3:  "  Manufacturers  of  process  or  renovated 
butter  shall  pay  fifty  dollars  j)er  year.  •  «  »  Every  person  who  engages  in  the 
production  of  process  or  renovated  butter  *  *  *  as  a  business  shall  be  con- 
sidered a  manufacturer  thereof."  Tlie  sjjeoial-tax  year  begins  July  1.  The  sjie- 
cial  tax  of  manufacturers  who  commence  business  in  the  month  of  July  wUl  bo 
reckoned  for  one  year,  and  the  tax  of  manufacturers  who  commence  business 
after  the  month  of  July  will  be  reckoned  jffoportionately  from  the  first  day  of  the 
month  from  which  the  liability  to  sjiecial  tax  commenced  to  the  1st  day  of  July 
following. 

4.  Every  manufacturer  of  renovated  butter,  before  commencing  business  (or  at 
least  within  the  month  in  which  liability  to  special  tax  commence<l).  must  register 
with  the  collector  of  the  district  in  which  the  business  is  to  be  carried  on.  his 
name,  or  style,  place  of  residence,  business,  and  the  place  where  such  business  is 
to  be  carried  on,  and  procure  a  special-tax  stamp  at  the  rate  of  $50  per  annum, 
which  stamp  he  is  to  place  and  keep  conspicuously  poste*!  in  his  establishment  or 
place  of  business:  and  on  the  1st  day  of  July  in  each  year  he  will  again  bo  regis- 
ter and  procure  a  new  special-tax  stamx>  and  post  it  as  above  stated. 

5.  Under  the  prowions  of  section  4  of  said  act  the  tax  of  one-fourth  of  1  per 
cent  jier  pound  imposetl  thereby  on  renovated  bntter  is  to  bo  represented  by  couiKin 
stami>s,  to  be  jirovided  by  the  Commissioner  of  Internal  Revenue  as  authorized  by 
existing  laws.    A  fractional  part  of  a  jionnd  shall  l>e  taxed  as  a  pound. 

6.  For  this  purpose  tax-paid  stamps  will  be  furnished  in  denominations  of  10, 
20,  30,  40.  .■)(),  (io,  and  100  pounds,  each  stamp  Ix'aring  nine  couiwns.  Such  stamps 
must  contain  the  name  of  the  collector,  his  district  and  State,  and  show  thereon 
the  date  of  payment  of  the  tax,  the  number  of  povmds,  and  the  number  of  the 
factory. 

7.  On  the  withdrawal  of  a  package  of  renovated  butter,  the  proper  tax-paid 
stamp  must  be  aflixed  thereto  by  the  manufacturer,  by  the  use  of  adhesive  mate- 
rial, and  if  the  packages  be  of  wood  not  less  than  five  tacks  must  be  driven  through 
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each  stamp.    The  staini>  when  h<>  affixed  most  be  inuuwluitcly  canceled.     For  1 
piiri»»e  uf  cancellation  tbe  nianufacttirer  will  nae  a  stiiicil  plata  ur  rubber  i 
by  whick  tUere  shall  be  priuted  five  parallel  waved  liiies  loog  enon^rlt  to  «stait 
tH>y<jud  ea<.-h  »id«'  of  tho  stamp  auto  tbc  ))ackage. 

The  priiiliu^;  on  the  Htainpinnst  bo  plain  and  distinct,  and  Uiewawd  Uii> 
Ik'  finu  cuout^h  to  avoid  oblitcratiiig  the  reading  matter  and  Ggmrva  ooaUi! 
the  tax-piiiJ  stamp.    The  iiiipriiiting  uiust  be  with  blacking  or  other  domM' 
iuj^  mat4>riuJ.  over  anil  across  the  titanip,  and  in  Kuch  manner  as  not  I' ' 
stamp — tluit  is,  80  as  not  to  danb  and  malce  it  illegible. 

8.  Tlie  stamp  mnst  bo  affixed  to  the  Biile  of  the  package,  to  a  smoot  i 
such  a  manner  as  to  be  readily  canceled  iu  the  manner  above  deecribifi.  •■  ^~ 
a  package  coutainA  a  nnmber  of  poonils  l>etween  10  and  ^0,  a  len-ponnd  atanp  vitib 
the  necessary  number  uf  conpous  attached  will  be  issued  to  cover  tbe  net  weight 
Packages  containing  more  than  20  pounds  and  lees  than  .tO  poonda  will  Itat* 
attaclied  a  ^CfH^.v-poniid  stamp  with  a  fiuitable  nmnlier  of  coapons  to  n»p»»agMt 
the  contents.     Larger  sized  i>ackages  will  ho  similarly  stamped. 

0.  Every  munnfacturer  of  renovated  bntt«r  will  l)e  required  to  file  «rltb  tfa*  col- 
lector a  notice  on  Form  No.  507,  together  with  an  inventory  (Form  No.  UMi  wtea 
making  application  for  special-tax  stamp  as  manufacturer.  At  the  taaw  time  bf 
will  file  a  lK>nd  i.  Form  Ko.  H08)  in  a  penal  sum  to  be  fixed  by  tbe  collactar  of  i 
nal  r<* venue  for  his  district,  bnt  iu  no  case  less  than  $000. 

Collectors  uf  internal  revenue  wUI  decline  to  approve  tbe  band  of  » i 
tnrer  of  renovated  butter  until  satisfied  that  the  premises  U>  be  need  for  dMi 
ufacturo  of  that  article  are  entirely  8oi)arate  from  those  used  for  tht>  i 
of  adulterated  butter  or  oleomargarine,  or  for  the  handling  or  iniilll|IBlBltlB  tf 
butter  not  ta.xable  under  the  act  of  May  0.  10O2. 

10.  Each  manufacturer  of  renovate<l  butter  is  required  to  keep  books  Budaikr 
retorus  showing  the  quantity  of  materials  received  on  the  factory  jin  iiiiii  ■! 
the  quantity  of  finished  materials  removed  therefrom.  Sample  pafces  <4  botk 
(Form  No.  oil)  to  be  kept  by  manufacturers  will  l>e  famished  tn  oullectatv  M 
the  lMx>k  must  K>  provided  by  the  manufacturer,  as  tb«  same  is  not  wafi^btt  kf 
the  Government. 

11.  Form  No.  491)  has  Iwen  prescribed  for  monthly  returns  of  nianafactuiwrirf 
renovated  butter,  and  such  forms  will  be  fumiehed  through  tbe  ooUvcton  <f 
internal  revenue. 

12.  Collectors  will  give  to  each  manufacturer  of  renorated  btitt«r  bi 
respective  districts  a  factory  nnmber,  the  unmliers  to  be  uonsecatire  aaJ 
thereafter  changed.    Tlie  fm^tory  number  applies  to  the  Tnouafactoier  ■»! 
eotablishment  rather  than  to  the  building. 

m.  Every  manufacturer  of  renovat«d  butter  shall  place  and  keep  oo  tbe  lil* 
or  end  of  tho  liuilding  wherein  his  bn^iness  is  carried  on,  so  tbat  ft  nan  bs  dis- 
tinctly seen,  a  sign,  with  letters  thereon  not  len-s  than  3  inches  in  Icvgth,  |niut»3 
in  oil  colors  or  gilde<1,  giving  bin  full  name  and  business  and  the  aaabwr  af  M> 
factory,  as  follows: 

A B . 

MAKUFAcmntGR  OP  Bknovated  BtrrncB. 

Fnetiiry  ft'o. . 

14.  Whenever  any  manufacturer's  packages  of  renovatod  buttvr  is  entpty  itwiS 
bo  tho  duty  uf  tbe  person  who  removes  the  contents  thereof  to  destroy  ottefty 
the  tax-i>aid  stamp  on  such  empty  package.  Ajiy  person  baring  in  Us  poasBMriua 
empty  renovate<l-1>utt«r  packages  frum  which  the  tax-paid  stan|»  itav*  not  bees 

removed  wiU  be  liable  to  a  heavy  jienalty. 
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On  the  6th  (lay  of  October,  t9t>3,  tha  following  ruUnK  was  matle  1>y  the  Com- 
musioner  of  Intcmkl  Revenue: 

"  It  is  DOW  held  that  original  packages  of  oleomargarine  or  renovated  bntter 
may  be  shipped  from  the  mann^tory  or  i)Iace  of  business  of  thuwholt)salodr<a1«r 
aecnrely  covered  in  sach  a  manner  as  to  protect  the  contents  from  injury,  pro- 
vided the  words  '  Oleomari^rino '  or  '  Renovated  Butter,'  as  the  case  may  be, 
are  plainly  maikud  or  stenciled  on  the  outside  of  such  wrapper  or  covering,  on 
two  iddoti  thereof,  opposite  each  other,  in  gothic  letters  not  Ipas  than  one-half  inch 
square,  and  ao  placed  aa  to  be  plainly  visible  and  oaisily  read. 

"  It  must  be  understood  that  the  use  of  such  covering  is  jxjruiitted  for  the  pur- 
pose oidy  of  protecting  the  packages  and  contents  from  injury  while  in  transit, 
and  the  same  should  not  be  allowed  to  rmnaiu  on  the  packages  after  they  have 
reacrhed  their  destination,  or  when  in  tho  hands  of  the  retail  dealer.  Neither  \«-ill 
storage  in  warehouses  of  stampe<l  packjiges  thus  covered  1>e  permitted,  but  the 
covering,  whatever  it  is,  shall  be  placed  ou  the  packages  at  the  time  of  shipment 
and  no  longer  in  advance  thereof  than  actually  neoessaiy. 

"  It  «ball  be  forther  nnderstood  that  authority  to  ship  original  packages  with 
the  stamps,  marks,  and  brands  concealed  will  in  no  manner  abridge  the  right  of 
internal-revenue  officers  to  examine  such  pat'kages  for  the  purpose  of  inspecting 
the  stamiis.  marks,  and  brands  thereon,  or  making  other  investigations. 

' '  The  anthority  here  given  is  merely  experimental  and  will  be  \vithdrawn  imme- 
diat««ly  upon  evidence  appearing  that  the  concession  ia  made  use  of  for  the  purpose 
of  ovadiug  the  law  or  the  deception  of  the  public  or  the  officers  of  internal  ( 
revenue." 

I'x.  Section  o  of  said  act  of  May  9, 1003.  reqairos  that  all  renovated  bntter  and 
the  packages  containing  the  same  shall  be  marked  with  the  worils  "  Renovated 
Butter,"  or  "Process  Butter.'  and  by  such  other  marks,  labels,  or  brands  and  in 
such  manner  as  may  lie  prescrilxid  by  tho  Secretary  of  Agriculture.     To  carryl 
this  provision  into  effect  the  Secretary  of  Agriculture  prescribes  the  following' 
mles  for  labeling,  marking,  and  bramling. 

10.  Every  manufacturer's  package  of  renovated  butt«r  shall  ha>'e  afiSxed  thereto 
a  label,  on  which  sliall  be  printed  the  number  of  the  fact<iry  and  the  revenue 
district  and  State  in  which  it  is  located,  together  wiUi  the  following  notice: 

MANUFACTUnER'S   DEC'LAKATIOS    AMD   NOTICK. 


FtiHrti-ji  So. 


rliitrict,  Stiitf  of  ■ 


"The  manufacturer  of  the  RENOVATED  BUTTER  a  (or  process  butter)  herein 
contained  has  complied  with  all  the  reqturements  of  the  law  and  rcgtilutions 
authorized  thereby.  Evi?ry  jierson  is  cautioned  not  to  nee  again  either  this  pack- 
age or  the  stamp  tax  thereon,  nor  to  remove  the  contents  of  this  package  without 
destroying  said  stamp,  nor  to  remove.  ;Uter,  or  deface  this  notice  or  any  of  tli« 
required  marks  in  connection  herewith,  nuder  penalty  provided  by  law  in  such 
cases." 

This  label  or  notice  shall  be  printed  in  block,  upon  white  paper,  and  shall  be  not 
lees  than  '>,  nor  more  than  7  inches  linig,  and  not  less  than  3  inches  in  vridth.  The 
label  must  1)e  securely  aSixed  by  paste  t<)  the  side  of  the  package  and  opix>site  or 
on  a  different  side  (not  the  top  or  bottom)  from  that  to  which  the  tax  stamp  iai 
attached,  and  in  such  a  way  as  to  be  exposed  to  \new  and  easily  read.  After 
being  afilxed,  this  label  must  be  covered  with  a  coating  of  transparent  and  water- 
proof varnish  or  similar  substance.    The  words  "Renovated  Bntter"  in  this 


K        "See  tdze  and  stylo  required  for  these  two  words  at  this  place  on  i>age  16,  Xos. 
I    3  and  3. 
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notice  mnst  lie  printe*!  in  om>  or  two  lines  ami  in  iilain  gothic  letiere  at  least  ihret- 
eighths  inch  square.  There  most  also  he  plainly  marked  or  stenciled  on  tli«r  cniSr 
side  of  every  package  the  gross,  tare,  and  net  weight  in  ponnds, 

17.  AU  renovated  butter  may  be  packed  by  the  waunfactarer  thereof  in  firtim. 
tnbs,  or  packagOH.  nf  wood  or  other  suitable  material  not  before  naed  for  thai 
porposo:  but  each  i>ackage  mnst  contain  not  less  than  111  pcmntls:  and  wb'-a 
packed  in  a  solid  body  or  mass  there  shall  be  stamped  or  branded  into  the  upjuT 
snrface  of  the  butter  the  words  "  Renovat'«d  Butter"  in  one  or  two  lines,  the  Vt- 
ters  to  be  gothic  style,  not  loss  llian  one-half  inch  sijuare  and  depressed  not  I**' 
than  one-eighth  inch. 

18.  Manufacturers  will  be  permitte<l  to  pa<-k  i)rints,  bricks,  or  rolls  of  rraoT»t(<d 
butter  not  less  than  1  pound  each  in  vreight;  but  each  print,  brick,  or  roll  muct 
have  stamped  thereon  the  words  "  Renovated  Butter  "  in  two  lines,  the  letter*  to 
be  depressed,  of  gothic  style,  not  less  than  three-eighths  inch  sqnare  and  ennlcen 
not  less  than  one-eighth  inch.  The  contents  of  any  i>ackage  loss  tlutn  10  pooad* 
will  be  considered  as  a  brick  or  roll. 

19.  Prints,  bricks,  or  rolls  ns  provided  by  rule  IS  may  be  jiackod  in  nuiaiifaA- 
turers'  stamped  packages  with  or  without  coverings,  wrappers,  or  inner  ] 
of  paxier,  cloth,  wood,  or  other  material:  but  every  cover  or  wrapper 
description  must  have  the  words  "  Renovated  Butter "'  in  two  lines, 
marked,  branded,  stamped,  or  printed  thereon  in  black,  full-faced  gntliic  U'l 
not  less  than  throe-eighths  inch  sqnare  and  so  platted  as  to  Ite  the  only  mar 
upon  one  side  or  surface  of  the  inner  iJiircel  as  p.-u^ked.     Upon  wrapjjers  nsiul  1 
prints  or  rolls  this  marking  must  be  placed  by  itself  ne;ir  the   middle  of  tte' 
wrapjier,  and  the  latter  so  used  that  the  dosignutwl  name  will  be  tlie  mo«(  ow- 
spicuous  marking  npon  the  outside  of  the  wrapped  print  or  roll  vrben  remand 
from  the  stamped  package. 

20.  If  manufacturers  of  renovated  batter  desire  to  place  npon  tbeontsideoftlMir 
original  piickage  as  above  described,  or  npon  any  jmier  package.  wTHpiKsr, « 
their  names  or  the  name  of  their  establishment,  or  any  words  or  marks  < 
tive  of  the  product,  or  any  character,  sign,  or  trade-mark,  this  may  Iw  < 
vided  the  following  conditions  are  strictly  observe<1.    Such  odditioniil  mark 
mnst  not  cover,  obscure,  or  be  made  more  prominent  than  any  of  tbe 
marks,  or  labels  otherwise  required.     For  example: 


JOHN  DOE, 

Manufacturer  of 

RENOVATED   BUTTER, 

20  1-lb.  Phiin  Bricks, 

Extra  Quality. 


ARIZONA  BUTTER  COMPANY.] 

ManufiK'turcrs  i>f 

GoLDiiN  Gi«»ix  Br&xk 

RENOVATED   BUTTER, 

5-lb.  Boxes,  Solid  Ptickcd. 


When  so  marked,  the  words  "Renovated  Butter"  mnst  be  incladed  in 
brand,  stencil,  or  mark  in  plain  capittd  letters,  not  less  in  size  than  the  le 
nsf'd  for  the  manufacturers'  name,  or  that  of  his  e8tabli«liment.  or  ft>r  his  inwle- 
mark  or  spe<-ial  brand.  And  no  other  words,  letters,  vr  figures  used  in  snch  Mldi- 
tional  markings  shall  he  greater  than  one-lialf  the  size  of  the  letters  usnl  for  lb* 
words  "  Renovated  Butter."  And  nocharacter,  device,  or  trade-mark  shall  occnpr 
more  sjiace  in  such  marking  than  is  occupied  by  the  word  "  butter '"  tm  pr«^Titi<.>) 
in  rule  ll>.  All  such  additional  markings,  including  wrappers  of  all  kinds,  elioold 
be  submitted  to  the  Secretary  of  Agrriculture  for  esaminatiou  and  approval  befon 
lieing  used. 

21.  Whenever  referred  to  by  the  additional  markings  allowed  ttyrnleSO,  4 
otherwise,  the  contents  of  the  package  or  inner  package  or  wrapper  aliall  al« 
be  designated  "Renovated  Butter,"   and  the  word   "butter"    shall    no 
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appear  or  be  used  in  markings  without  being  immediately  preceded  by  and  hav- 
ing joined  therewith  tho  qnalifying  word  "renovuted,"  in  tho  winie  tyi)e.  letters, 
or  characters,  escepting  that  the  maniifiictnrer  may  nsy  the  words  "Proiiess  But- 
ter." provided  thi'v  he  in  addition  to  (but  not  in  place  of)  the  words  "renovated 
butter,"  and  in  noway  more  conspiciions.  No  incorrect  or  mit^k'iuling  word  or 
BJgn  shall  be  Included  in  any  part  of  tho  markings;  for  examjile,  the  words 
"  creamery  "  and  "  dairj-  "  muHt  not  bo  used.  To  reiieat.  the  article  in  question 
must  be  referred  to,  named,  and  marked  "Renovated  Butter,"  always  and  only 
80,  as  prescribed  by  hiw  and  by  these  regulations,  with  the  single  exception  above 
noted. 

2'i.  The  law  neither  defines  nor  impopes  special  taxes  ni)on  wholesale  or  retail 
dealers  in  renovated  butter.  Neither  does  it  describe  the  manner  of  sale  of  such 
prwluct  by  dealers.  However,  renovated  butter  should  always  bear  or  be  accom- 
panied by  the  e\-ideuce  that  the  manufacturer's  tax  thereon  has  been  paid.  There- 
fore it  should  not  be  re:uoved  or  separated  from  the  original  package  liearing  tho 
tax  stamp  and  other  prescribed  marks  wheu  it  is  in  transportation,  the  subject  of 
interstate  commerce,  exported,  or  whenever  and  wherever  offered  for  sale  until 
delivered  to  the  consumer  or  purchaser  in  retail  trade.  And  dejilers,  as  well  as 
all  other  persons,  should  note  the  special  and  heavy  penalties  prescribed  by  law 
for  removing,  altering,  or  defacing  niiy  of  the  marks  placed  ujkiu  renovated  butter, 
its  wrapiiings,  packages,  etc..  pursuant  to  law  and  regulations,  except  as  provided 
in  rule  M  of  this  series.  Renovated  butter  can  not  Iw  removed  from  manufac- 
turers' ]>ackages  and  made  into  prints  or  any  other  form,  and  repjicked  in  the 
same  package,  or  any  other,  by  dealers  or  any  other  persons  anywhere  without 
violation  of  the  laws  referred  to  in  the  first  clause  of  section  .1  of  the  act  of  May 
0,  1902,  and  thereby  made  applicable  to  reniivated  butter. 

23.  Attentioji  is  called  to  the  fact  that  the  ac-t  uame<l  makes  no  provision  for 
the  exportation,  fres  of  tax.  of  renovated  butter:  nor  for  drawback  of  tax  on  such 
articles  when  eiiwrted.  Consetinenfly  all  renovated  butter  for  eip<jrt  must  bo 
stamried  and  marked  the  siime  as  for  the  donieslic  market. 

24.  All  factories  where  renovate<l  butter  is  manufactured.  i)acked,  or  prejKired 
for  market,  as  well  as  the  muterials  usimI  and  to  l>e  used,  tho  processes,  and  the 
l)rtMlucts,  will  be  inspected  from  time  to  time  by  ofhcers  or  agents  spei-ially  desig- 
nnti'il  for  that  i)nrpo8e  by  the  8«x'rctary  of  Agriculture.  Insix>cti'ra  will  be 
re<inireil  to  report  uixin  "the  character  and  condition  of  the  material"  and  "the 
quantity  and  ijiiality  "  of  the  pruduct  in  such  manner  as  may  lie  pre.sc.ribed. 

2.'».  Correspondence  and  all  administrative  deUiils  under  the  rules  numbered  3 
to  14,  inclusive,  alxive.  are  os.sigued  to  the  Commi.ssioner  of  Internal  Revenue, 
Treasury  Department.  And  similarly,  all  niatters  under  the  rules  l.'j  to  21,  inclu- 
sive, are  assigned  to  the  Dairy  Di^-iaion,  Bureau  of  Animal  Industry,  Department 
of  Agriculture. 

Approved:  i 

L.  M.  Shaw,  Jaubs  Wilson, 

Secretary  of  the  Trenmiry,  Secretary  of  Agriculture, 

EXTRACTS  BEOABDIKti  AUCLTEHATEU  BUTTKK. 

The  following  extract.s  from  the  Treasurj'  Regulations  refer  mainly  to  adulter- 
ated butter.     (In  explanation  of  the  lirst  part  of  section  4,  act  of  May  0,  1902): 

The  evident  intent  of  this  section  is  to  define  all  products  properly  known  or 
designated  as  butter,  and  to  separate  them  into  three  classes  for  the  puriwsos  of 
the  act.  The  first  jwragraph  of  the  section  adopt-s  the  deftnitiim  of  "butter" 
used  in  tho  act  of  August  2,  188(5,  as  being  ''The  food  product  usually  known  as 
butter,  which  is  made  exclusively  from  milk  or  cream,  or  both,  with  or  without 
common  salt,  and  with  or  without  additional  coloring  matter." 
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All  IruHcr  which  does  not  come  under  the  terms  of  thin  deflniticm,  Ihirrfvn. 
■  tireftnarily  fulls  into  inn-  of  the  other  tiro  datite*,  fipoii  trhirh  a  /oar  i»laid. 

The  next  puragmph  of  the  section  defines  "udnltvnMed  bntter,"  tlw  pntel 
wliich  hi'iXTH  the  higher  rate  of  tax.  in  a  long  cIatuc,  wliir^h  is  (•vidaotJjr  «'i«*«««fci^ 
to  describo  with  some  particularity  woll-defined  forma  of  iidulturation  ■•  if'^ri** 
I  or  gnitles. 

Snch  are,  first.  "A  grade  of  bnttor  prodaced  by  mixing,  reworkinit.  itiiiUiiHt 
in  milk  or  cream,  refining,  or  in  any  way  producing  »  uniform,  imrified.  «r 
improved  product  from  difi'i'rent  lots  or  parcels  of  mt<]tc<)  or  nntnellml  botMr  a 
bnttor  fat,  in  whirh  any  acid,  alkali,  cbomical,  or  any  8nlMt,nnr«  >»'h&ter(.*r  ia  taM» 
daced  or  nsed  for  the  porposo  or  with  the  eiTect  of  deodorizing  or  rerooriiag  tUm- 
from  rancidity: "  or,  second,  "Any  bntter  or  bnttw  fitt  with  ivldcb  ttere  » 
niixwl  any  substance  foreign  to  bntter  «a  herein  define^I,  -with  intent  or  eflact  (( 
chcttpening  in  cost  the  product  or  any  butter  in  the  inannf  actnre  or  nMUripalMto 
of  which  any  proccHs  or  m:iterial  is  used  with  intent  or  effect  of  caaaiag  tkt 
absorption  of  abnormal  qnantities  of  wnt4T.  milk,  or  cream." 

Briefly  stated,  the  first  Instance  deecribee  reworked  or  reoovKtnl  batter  M 
which  a  foreign  Bubstaiice  has  been  added  to  ''deodorize  or  reinore  nuteUity;' 
the  second  instance  describes  bntter  cheapened  in  cost  by  admixtrinw  or  bmA*  li 
"contain  almonnal  quantities  of  water,"  etc. 

The  third  paragraph  of  the  section  defines  "procrss  bntter"  or 
bntter*'  essentially  as  bntter  which  haa  been  subjected  to  the  prooan 
Bwd  for  the  renovation  of  butter,  bnt  without  the  introilnction  or  usetif  "■■yadl 
alkali,  chemical,  or  any  nilwtance  whatever,*'  and  without  betuff  mado  tooonlw 
"abnormal  quantities  of  water,  milk,  or  cream." 

It  follows,  therefore,  that  "  renovated  batter  "  is  butter  as  definci]  in  tkalnritf 
Angast  3,  IStHA,  containing  nothing  foreign  to  that  prodnct,  bat  which, 
become  impaired  in  quality,  has  been  subjected  to  melting  and  othrr 
processes. 

Section  •!  of  said  act  of  May  9,  1902.  further  pro%idoa: 

"  That  all  adulterated  Imtter  shall  be  pm-ked  by  the  manula/tnriT  tVr,--  !  . 
firkins,  tubs,  or  other  wooden  packages  not  Ijeforo  used  for  that  ]>(ir|vjM-. -^^ 
containing  not  less  than  ten  pounds,  and  marked,  stamped,  and  bran-b-d  u  U' 
ComTnissioner  of  Intenial  Revenue,  with  the  approval  of  the  Secrvi;iry  \.'S  ^ 
Tri'unury.  sliiUl  proscribe:  and  all  sales  made  by  mannfactarers  of  adnlmawil 
butter  shall  lie  iu  original  stamped  packages. 

"  Dealers  in  adulterated  butter  must  sell  only  original  or  from  original  at*mfi 
packages,  and  when  t<nch  original  stamped  packages  are  broken  tlM  adaJunlfll 
butt>*r  sold  from  same  shall  be  placed  in  suitable  wooden  or  paper 
which  Shan  he  marked  and  branded  as  the  Commissioner  of  Internal 
with  tlie  ajiprriv;il  of  tlio  yocretary  of  the  Tron-siiry,  shall  jirtwcribw.  Every  per- 
son who  knowingly  sells  or  offers  for  wvle,  oi;  delivers  or  off'  >  liver,  aiiy 
adnlturftt'jd  bnttt'r  in  any  other  form  than  in  new  w<M>lcn  or  ;  kagns,  m 
bIkivc  described,  or  who  packs  in  any  package  any  adultcrttU'd  Imuer  iaany  BM»- 
ner  contrary  to  law,  fir  who  fali<<'ly  brands  any  picka^'i'  or  nflix«>!»  a  slamp  o«  aar 
package  denoting  a  loss  iimonut  of  tnx  than  tlmt  reqninxl  by  law.  aliall  hv  flttal 
for  each  oifense  not  more  than  one  thonsaud  dollars  and  be  imprisoutxl  not 
than  two  years." 

Section  0  of  said  act  of  Hay  0,  1903,  also  provides: 

"  Tliat  wholesale  dealers  in  oliM>margariue,  process,  renovated,  or  adulLei 
btitt(-r  sliall  keep  such  iKXiks  and  render  such  returns  iu  rtdatioQ  tb<<in>tn  as  tlw 
Coinmissioucr  of  Internal  Revenue,  with  the  approval  of  tho  8«crrtary  of  th» 
Tr<-a>mry,  may,  by  regulation.  re<iuire:  and  such  bookH  xhall  bo  o{inn  at  ah  tiiaw 
to  the  inspection  of  any  internal-revenue  officer  or  tt«cnt.     .\nd  any  pwj 
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wilfully  violates  any  of  tho  pro^-isi()UB  of  this  section  sliall  for  each  snch  offense 
be  fined  not  less  than  fifty  dollars  and  not  exceeding  five  hiiudre<1  dollars  and 
imprisonment  not  lese  than  thirty  days  nor  more  than  six  months.'' 

Note. — The  complete  regnlationa  regarding  "  adulterated  butter."  as  well  as 
those  for  oleomargarine,  may  be  obtained  from  tho  office  of  the  Commissioner  of 
Internal  Reventie,  Treasury  Department,  "Washington,  D.  O. 

Sin'PLEME.NTAL  XOTIC-HS   AND   IKSTKCmONS. 

In  addition  to  the  foregoing,  all  persons  concerned  shonld  note  that  besides  the 
peniilties  prescribed  in  tho  internal-revenue  laws  relating  to  special  taxes  and  Uuc 
stam|)8,  there  are  specific  peualtie«  named  in  the  la.>st  sentence  of  section  5  of  the 
act  of  May  9,  1903  (et-e  page  4),  for  violation  of  the  provisionB  in  that  section  for 
shipping  and  tran-sjiortiug  "  from  its  place  of  manufacture  inti7  anyfither  .State  or 
Territory  or  the  District  of  Columbia,  or  to  any  foreign  country,"  reufivated  but- 
ter which  has  not  been  marked  and  prepared  in  all  rcKpeots  in  lux-ordauce  with 
tlie  foregoing  "needful  regulations"  didy  made  for  carrying  the  said  Uw  into 
effect.  And  there  are  also  specific  penalties  named  in  tho  acts  of  Congress 
referr  d  to  in  the  first  sentence  of  said  section  o,  and  which  are  thereby  made 
applicable  to  renovate*!  butter,  for  altering  or  destroying  any  marks  plac«d 
thereon  porsnant  to  law  and  regulations,  or,  in  other  words,  for  the  violation  of 
Rule  29,  on  page  10. 

Samples  of  markings  for  wrappers,  as  provided  by  Rules  20  and  21 ,  and  of  the 
wordi  "  renovated  butter,"  as  re<inired  by  Rules  10,  17,  18,  and  19,  will  lie  fomid 
on  tlA  following  pages. 

All  inspectors,  officers,  or  agents  of  the  Department  of  Agricaltore  assigned  to 
duty  under  this  order,  or  the  order  of  this  Office  dated  October  31,  1901  (B.  A.  I. 
Order  No.  01) ,  will  report  promptly  to  the  Secretary  of  Agriculture  aU  violations 
of  theoc  regnlation.s  observed  by  thum  and  all  cases  of  failure  fully  to  conform  to 
the  laws  herein  specified  and  Ihe  rules  prescribed  for  their  enforcement.  Also. 
any  case  in  which  butter  claimed  to  be  "  renovated  "  ia  believed  to  be  '"  iidnlter- 
ated  butter,"  in  accordance  with  the  legal  definition  thereof. 

All  inspectors,  officers,  or  agents  of  the  Department  of  Agriculture  will  at  all 
times  render  every  possible  assistance  to  officers  and  agents  of  the  Commissioner 
of  Internal  Revenue,  Treasury  Department,  in  the  discharge  of  their  duty  tmder 
the  act  of  May  9,  1902. 

Instructions  will  be  issued  to  agents  of  this  Dei>artment  from  time  to  time 
regarding  the  inspection  of  factories,  rout«s  of  transportation,  and  markets,  and 
the  reports  to  lie  rendered  there<jn.  All  snch  reports  will  be  addressed  to  Dr.  D.  E. 
Salmon,  Chief  of  the  Bureau  of  Aniuutl  Industry. 

JjjiES  Wilson,  SecreltiTy. 

FrRTHER    Im'ORMATION    CoNC'ER>aNO    WRAPPERS    POH    BKNOVATED    BcTTKR 

Packed  in  Prist  Form. 


L5.  , 


ITKMS    OF    BXQCUUEMSNTd    OF    THE    BBOTJUATIONS    AS    TO  WKAPPEBS,  ABSTRACTBO 
FBOM  THE   RRTtUt.ATIOKS  AND  REARBAXOKD. 

/.   Under  Rule  10. — Murkhiij  ri-i/uircd  in  all  vases. 

1.  To  l)e  marked  with  the  words  "  renovated  butter." 
S.  These  words  in  two  lines. 
8.  Printed  in  black. 

4.  In  fnll-fuce<l  Gothic  letters. 

5.  Letters  not  less  than  tliree-eighths  of  an  inch  square. 

6.  "  This  marking  must  be  placed  by  itself." 
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7.  To  b«  "  near  the  middle  of  the  wrapper." 

8.  '•  To  he  the  only  marking  on  one  side  or  Bnrface." 

9.  To  \>e  "  the  most  conepicnons  marking  npon  the  ontside  of  the  wrapped  jabA 

or  roll."     (Should  Ife  the  '•  top  "  or  "  front.") 


//.   r'/ufcr  //«/<■  .'0. — "Additional  mitrkinga ''  are  optional. 


10, 


tl 


W      in.  Th 


Additional  markings  must  not  cover,  obscnre.or  Vji«  more  prominent  tiua" 
the  marking  descrilxnl  above. 

The  words  'renovated    bntter"    mast    he   iu(^lnded "   in   the   " lulilittaiat 
markingH."    This  pn>vision  is  intended  partii-nliirly  for  ontside  or  g«Dmt ' 
packaxo  inarkhigR,  but  it  also  applies  to  wrappers  when  these   boar  ll» 
names  of  mannfactnrers  or  of  thoir  establishments  "or  any  words  or  marts 
descriptive  of  the  jirodnct."     (See  No.  14,  below.) 
12.  Said  word.s  mnst  be  "  in  plain  capilal  letters,  not  less  in  size  than  the  Jettn*  ' 
used  for  the  uianufactnrer's  name  or  that  of  hw  estnbltsliment.  or  fur  fc> 
trade-mark  or  siiecial  brand."     (The  size  and  stylo  of  letters  are  limi.'M] 
only  by  thesy  comparative  conditions.) 
"No  other  words,  letters,  or  fignres"  in  additional  wrapper  iiiHrking^  AaS 
he  greater  than  one-half  the  size  of  the  letters  used  for  the  words  •  *  rrnov&u<l 
bntfcyr,"  that  is.  as  used  in  this  same  or  ' '  mlditionul " '  pa.rt  of  t b     •       ''■■.■■ 
"No  character,  device,  or  trade-murk  (in  words  or  otherwise)  ;  , 

more  space  "  than  "  BUTTER  "  in  three-eighths  inch  type.     Tliic  ib  A}»ti«un- 

niat^'ly  1 1  sunare  inches  of  surface.     The  Secretary  of  ARTii'iiitUTw  Tvits 

that  such  a  brand  or  trade-mark,  the  latter  limite<l  to  one  or  fwo  w<inJ«. 

may  be  nsed  on  any  wrapper,  if  pliK'ed  by  it.st^lf  and  so  as  l«j  be  Uicoei; 

marking  npon  a  side  or  cnrface  of  the  print  as  packed,  adjacent  oriti 

right-angle  to  the  one  marked  as  required  by  Rule  ID. 
Borders,  rectangular,  circular,  or  of  any  shape,  inclosing  words  aloo^,  <*  » 

device  or  design,  will  not  be  included  in  the  surfm-e  luearare  of  a  bnador 

trade-mark,  unless  claimed  an  a  jKirt  thereof. 


13 


14. 


ir, 


III.   Under  Rule  il, — Spifciul provisiona  and prohihiiioit*. 

"<hiiry"  mnst  not  lie  iised   on    \rrap{«rs  m 


IN. 


111. 


20. 


21. 


The  words  "creamery"  and 

referring  to  the  contents. 
The  word  "  butter  "  must  not  Iw  used  alone  a«  referring  to  thi"  contents,  bat 

only  "renovated  butter"  or  "  process  hnttnr." 
Tlie  words  "  process  butter"  may  be  used  "in  addition  to  but  ?M>t  in  plac*  rf 

the  words  renovate<l  bntter." 
The  words  "  pnx'css  butter,"  if  used,  must  be  no  more  t^nsiucnons  than  the 

words  "  renovated  butter,"  as  already  describr-d. 
"  No  incorrect  or  mish.'ading  word  or  sign  shall  l>e  included  in  any  paut  €if  tl» 

markings  "  or  wi'apiier. 
.'Ul  markings  for  wnippers  in  addition  to  the  two  words   as   first  abor* ' 

di<scribe<l.  "nhonld  Iw  8ubmitte<l  to  the  Secretary  of  Agricnltnre  (l»yni«il 

directly  or  through  an  insiiector)     »    •    •    before  being  used.' 


H  211 

k 

^m  Notes.— (r  The  sjiec-ificationa  above  are  not  now  rules,  but  authoruwM]  intfrtiTt^^ 

^P  tations  and  explanations  of  the  tliree  rules  named.    The.sc  exi)laaatiun»>  rrlate  tu 

H^  wrapjiers  for  i>rints.  but  they  apply  also  to  markings  on  the  oatsidea  of  rarUttS 

^1  and  otiier  coverings  au<l  jKickages.  subject  (for  such  purjxMes)  to  some  inodifica- 

^M  tions.  under  Rule  20. 

^m  b  rp<.>n  the  following  ptiges  are  samples  or  models  for  forms  of  the  printing  an 

^P  wnippcrs  for  renovated  butter, showing  approved  arrangement  ot  tnattor,  n-latlrc 

^*  size  of  ty7>e,  et^*. 
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FINEST    FLAVOR    IN    THE    AMERICAN    MARKET 
Paehed  in   One  Pound  Fancy  Prints 

TROPHY    BRAND 

RENOVATED   BUTTER 

Always  Uniform — - — - —  Fresh- Full  Weight 

Made  by  the  Most  Improved  new  Process 

LOS  PINOS  DAIRY  CO,  ARIZONA 


RENOVATED 
BUTTER 


Middle  line of  wrapper. 
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Guaranteed  One  Pound  Full  Weight 

RENOVATED  BUTTER 

Prepared   Expressly  for  Family  Use 
AND    ABSOLUTELY    RURE. 

Middle  line of  wr^ycr 


RENOVATED 
BUTTER 


Xolr. — .Stip/xjsiii^  tfie  wrapper  to  be  divided  into  four  folds  or  parts,  0.' 
markiii^^.-i  as  above  ocirupy  the  two  mid  parts. 

.Vo/f  for  p(i:ie   t-i  [of  onler^,  opposite. 

iSiip/nisiii:^  tlir  it-ni/iper  divided  into  four  folds  or  parts,  the  markings  Ihiif 
ocri)i>!/  the  two  mid  parts  and  the  upper  part.  Either  the  tipper-part  mark-- 
in^  or  the  loner  mid-part  marking,  or  both,  may  be  omitted.  Or,  the  uppe^ 
part  marking  '"".'/  '"*  rrplaml  In/  the  simple  brand  "Trophy,"  thus  oecupuin' 
only  the  a}>per  and  upper-middle  parts. 


U.  S.  Department  of  Aoricultttrb, 

Offiok  of  the  Skcrktabt. 
Waxliinijion,  D.  C,  Xoveinfu'^r  ;.'T,  J90t, 

TV)  the  managers  and  agents  of  railroadtand  tmngportation 

V07nj)ani<n  of  the  Uiiilfd  Stnles,  stockmen,  auti  ntlu-rs: 

Tn  arcorilance  with  section  7  of  the  act  of  Congress  approved  May  29,  ISStt 
entitled  "An  not  for  theestAblishmentof  aBurcfiii  of  Aniin.'il  Industry,  to  prevent 
the  eximrtation  of  tli-waswl  cuttlo,  iind  to  pro^ado  means  frir  the  suppression  ami 
prlirpatinn  of  plenro-pneunionia  and  other  contajjious  diseases  among  dtnucstic 
animals,"  and  the  act  of  Congress  approved  Jnne  3,  IftO?,  making  apprtipriation* 
for  the  Department  of  Agriculture  for  the  fiscal  j'ejir  ending  June  30,  Tf»o:?.  yxm 
are  hereby  notified  that  the  contagions  disease  known  as  foot-anil-month  dii^oase 
exists  atnoujj  animals  in  the  St^ites  of  Connecticut,  Rhode  Island,  Mas^acbjisf'tf-s, 
and  Venuiiut,  and  that  the  cattle,  sheep,  and  other  rnminnnts.  and  svriue  of  auid 
States  have  been  exposed  to  the  contagion  of  said  disease:  Therefore, 

Jt  is  lierel'!/  ordered.  Thsvt,  to  prevent  the  spread  of  the  sjtid  disesise  from  the 
States  of  Connecticut,  Rhode  Island,  Miissaclmsetts,  and  Vermont  into  otii«r 
States  or  foreign  countries,  and  to  aid  in  its  erailication,  no  c-attle,  sheep,  or  uthtv 
rmiiinant*!,  or  ewine  shall  l»e  moved  or  be  permitted  to  move  from  or  acrosn  the 
territory  of  any  one  of  the  States  alK>ve  named  into  any  other  Stat*?  or  toTfign 
comitr.v.  Any  person,  company,  or  corporation  violating  this  order  will  be  pn>- 
c<»eded  against  lis  jirovided  for  by  the  act  of  Congress  alxjve  referred  to. 

It  i.s  hoi>eil  that  all  transportation  comjiani€>8,  cattle  shippers,  and  other.'s  iut«ir- 
este<l  in  the  welfare  of  our  aniuml  industry  will  cooperat*  with  the  Departineut 
of  A^riciiltare  in  enforcing  this  order,  to  the  end  that  the  restriction  on  traffic 
may  liave  the  desired  effect  and  bo  removed  in  the  shortest  iHJssible  time. 

Jakes  Wil-son,  Svcretury. 


tAMKNIIMKNT   No.  1   TO    B-  A.  1.  <  >KI>KIC   No.  W.) 

Quarantine  of  Cattle,  Sheep,  and  other  Ruminants,  and  Swine  in  the  New 

England  States. 

U.  S.  Department  of  AoHicai,TtiKE, 

Office  of  the  Secretaby, 
Wnshingtnn,  D.  C.  Ninvmber  HO,  190f, 
herebij  ordered.  That  the  order  of  November  27,  1902  (B.  A.  I.  Order  No. 
09) ,  prohibiting  the  luovement  of  cattle,  sheep,  or  other  ruminants,  or  swine  from 
or  across  either  of  the  States  of  Conne<-ticnt,  Rhode  Island.  Massachusetts,  or  Ver- 
mont, into  any  other  State  or  foreign  country,  be  modified  so  that  said  animals 
way  be  shipped  from  points  ontside  r>f  said  States  into  or  across  the  quarautined 
territory  for  the  purpose  of  immediate  slaughter,  provided  they  are  shipped  in 
cars  sealed  by  insijectors  of  the  Department  of  Agriculture  and  that  they  are  not 
nnloade<l  while  within  said  territory  except  at  their  place  of  destination  for 
elanghter.  Tlie  seals  on  the  cars  carrying  said  animals  shall  not  be  broken  except 
at  their  destination,  and  the  movement  of  the  animals  shall  be  so  arranged  that 
the  time  of  theii  confinement  in  the  cars  shall  not  exceed  the  limit  fixed  by  law, 

J.  H.  Briouah,  Acting  Sccmfury, 
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[Aminduent  No.  2  to  B.  A.  1.  OnoKR  No.  90.] 

Quarantine  of  Cattle,  Sheep,  and  other  Ruminants,  and  Swine  in  the  New 

England  States. 
U.  S.  Depahtment  of  Aohicultukk, 

Office  of  the  Secretary, 
\Vasliiii(jt»ii,  D.  C,  Divriidur  3S,  190S. 

It  is  hereby  ordered.  That  the  order  of  November  27.  15)02  (B.  A.  I.  (Jrder  No. 
90),  prohiliiting  the  movement  of  cattle,  sheep. or  other  ramiuants,  or  swine  from 
or  across  either  of  the  Stiitea  of  Connecticut .  Rhode  Island ,  Massachum-tl ».  or  Ver- 
mont, into  any  otier  State  or  foreign  coimtTy,  be  ameudwl  by  the  addition  of  the 
foUovring  imragraphs: 

That  all  cars  which  have  cnn-ied  animals  within  the  limits  of  either  of  said 
States  shall  be  cleaned  and  disinfected  before  leaving  said  State.  Thnt  all  c*r8 
■which  have  carried  animals  from  points  ontside  of  the  qnaruutined  territory  into 
either  of  said  .States,  as  provided  for  immediate  sliinghter.  shall  likewise  be  cleaned 
and  disinfected:  Provideil,  That  where  there  are  no  ftu^ilities  for  diiinfection  or 
when  the  condition  of  the  weather  prevents  its  proper  accomidishment.  such  cars 
may  be  allowed  to  go  out  without  disinfection  if  they  are  sealed  at  the  time  of 
unloading  by  un  insi)ect«r  of  this  Department,  and  said  seal  is  not  broken  imtil 
after  an-ival  in  \ininfected  territory. 

The  cleaning  and  disinfection  shall  be  clone  in  the  following  manner:  First, 
clean  the  car  thoroughly;  then  the  entire  interior  surface  of  the  car  is  to  be  thor- 
ouglily  washed  with  a  mixliire  made  of  1^  pounds  of  lime  and  7  ounces  of  1(10  per 
cvnt  carbolic  acid  to  ea-;h  gallon  of  water,  or  of  the  same  cjuaatity  of  lime  with  7 
ounces  of  chloride  of  lime  to  each  gallon  of  water.  If  the  work  is  supervised  by 
an  inspector  of  this  Department,  instead  of  using  the  foregoing  mixtures,  the  dis- 
infection may  be  done  with  a  jet  of  steam  under  a  pressure  of  not  less  than  ."iO 
pounds  to  the  s<jnare  inch.  The  litter  and  manure  taken  from  curs  that  have  car- 
ried animals  within  the  limits  of  said  Sfates  shall  l>e  disinfected  by  miiiiig  them 
with  lime  or  saturating  them  with  a  5  per  cent  solution  of  100  per  cent  carbolic 
acid. 

That  the  hides,  skins,  hair,  horns,  or  luxifs  of  ruminants  or  swine  shall  not  be 
alliiwed  to  l)e  taken  out  of  either  of  the  said  ([uarantincd  States:  Provided,  That 
such  articles  imi)orted  at  any  port  in  siiid  Slates  where  an  inspector  of  this  Deiiart- 
luont  is  stationed  may  be  forwarded  under  certiticate  of  said  inspector. 

James  Wilson,  Secretary. 


t  Ame.vdmekt  No.  8  to  B.  A.  I.  Orukii  No.  IWJ 

Quarantine  of  Cattle,  Sheep,  and  other  Ruminants,  and  Swine  in  the  New 
England  Status — Removal  of  Quarantine  from  Connecticut. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Wnnhiinjton,  D.  C.  December  ~'2,  JOOS, 
niterenji.  Careful  iuvestigaticjii  and  searc-hing  imiuirj'  luive  faUed  to  demon- 
strate a  case  of  foot-and-mouth  di.'*ease  in  Connecticut,  and  have  shown  that  api- 
mala  in  said  State  may  be  moved  without  restriction  in  consequence  of  their  freedom 
from  said  disease, 

II  in  liireby  ordered.  That  the  State  of  Connecticut  Ije  excepted  from  the  opera- 
tion of  the  order  of  November  27,  1002  (B.  A.  I.  Order  No.  !I9).  and  ataeudmenta 
thereto,  and  that  the  restrictions  imposed  by  said  order  ami  amendments  upon  the 
movement  of  ruminants  and  swine,  their  liides,  skins,  hair,  horns,  or  hoofs,  and 
liI)on  stock  cars  from,  into,  or  across  said  State  be  removed. 

James  WiLsos.,.S<icTtlaLT^. 
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[B.  A.  I.  Ou»EU  No.  MB.] 

Prolii'bition  of  the  Kxportation  of  Cattle,  Blieep,  and  other  KmxunAata,  and 
Swine  from  the  Fort  of  Boston. 

U.  S.  Department  of  Aqricultubk, 

Office  of  the  Secrktabv, 
Washington,  D.  C,  X<n'ciiiber  J7,  J!i  .\ 
Whereas.  A  highly  oontagions  disease,  knovm  as  foot-and-montli  disease,  erktis 
amrin:,'  cattle  in  the  Stat«  of  MasKacbnsettB,  and  the  rontes  of  transportation  ]««■ 
sibly  may  have  been  ctontaminatM,  and  in  order  to  protect  the  export  trade  in  liw 
animals  by  preventing  the  exportation  of  animals  which  are  diseased  or  wfaicb 
have  Ixxni  exposed  to  disease. 

It  is  hereby  ordered.  That  no  cattle,  sheep,  or  other  nnninants,  or  swine  shall  l)t: 
permitted  to  be  exported  from  the  port  of  Boston  nntil  further  orders. 

Jakes  Wilsox,  Secretarg. 


[B.  A.  L  OBDEIt  No.  101.) 

Begrulations  Concerning  Cattle  Transportation. 

IT.  S.  DkPAETMKNT  of  AORICUI^TtfRE, 

Office  of  the  Seckktart, 
Washington,  D.  C,  Deceutber  CO,  l'*fH. 
To  maiiagerxand  agents  of  railroa/lsand  transportation  companiea  of  the  Unit**! 

Stntis,  stoclimen,  and  otiiers: 

In  ac^-ordance  witli  section  7  of  the  act  of  Congress  approved  May  29.  l'*4. 
entitled  "'An  act  for  the  cstablishiiient  of  a  Burean  of  Animal  Indnstry.  tn  i-"*- 
VI  lit  t!io  o.\i)ort!itiou  of  di.s^^ased  cuttle,  and  to  provide  means  for  the  »nppre->=v* 
and  i-xt  irpatioii  of  plriin  i-piifuiiioniji  and  other  oontaf^ona  diseast^amoiiji  damr<i 
aiiiiiials,"  inid  of  the  act  of  C<m;;ress  approved  June  3,  l!Kt2,  making  Hppri>;>ri.t- 
tioi!s  for  tlie  De'iiartaii.'iit  <if  A,!?ricnltiiro  for  the  fiscal  year  ending  Jnne  -io.  11*" 
you  arc  litroby  in'til'cd  that  a  (ontaKioiw  and  infections  disease  kuotvD  »« 
splenetic.  Soutlieni.  or  Texas  fever  cxistjj  among  cattle  ill  the  following-descr*-.-- 
area: 

"1.  All  tliat  country  lyinf?8irath  or  l)clowa  lino  Ijeginning  at  the  northwert  c-f- 
iier  i>f  the  Strife  of  (.'alifirniia;  tlience  east,  south,  and  southeast^-rly  ahmg  tb? 
bomi'lary  line  of  fi<i\t\  Statt!  of  Califoniia  to  the  southeastern  comer  of  said  h^tatt: 
tlieiue  southerly  alouj^  the  \vi  stern  boundary  line  of  Arizona   to   the  sonthwtr-t 
comer  of  .Vri;-,i>iia;  lliciici-  along  the  soutbem  Ijonndary  lines  of  Arizona  and  X- w 
Mexico  til  the  southeastern  corner  of  New  Mexico;  thence  northerly  along  lh« 
eastern  bouiiilary  of  New  Mexico  to  the  soutlieru  line  of  the  State  of  Colora-i" 
thence  along  the  southern  boundary  lines  of  Colonido  and  Kansius  to  the  s>)nth- 
easteru  comer  of  Kansas;  thence  southerly  along  the  western  boundary  line  • ; 
Missouri  to  the  southwestern  comer  of  Missouri;  them-e  easterly  alonp  the  s-.mthern 
bouu'lary  line  of  Mi.ssouri  to  the  westemlKmiidaiyliueof  Dunklin  County:  theim 
southerly  along  the  said  western  iKmndary  to  the  southwestern  comer  of  DunkliE 
C  mnty:  thence  easterly  along  the  southern  bounilary  line  of  Missouri  to  the  Mi-- 
s'ssippi   River:   thi-nce  northerly  along  the  Mississippi  River   to  the   ni'irth- re 
b  lundaiy  line  of  Teumssee  at  the  northwest  coi'iicr  of  Lake  County:  thence  e;u-r- 
erly  along  said  boundary  line  to  the  northeast  corner  of  Henry  County:  thence  in 
a  northerly  direction  along  the  boundary  of  Tennessee  to  the  north^rest  C"m>-r  if 
Stewart  County;  thence  in  an  (rasterly  direction  along  the  northern  bonndarj-  >.<' 
Tennessee  t-i  the  southwestern  comer  of  Virginia;  tlu'uce  northeasterly  along  tb  ■ 
western  l.Ktuiidary  line  of  Virginia  to  the  northernmost  iwint  of  Virginia:  thfii<-. 
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Bontherly  along  the  eastern  bonnilnry  line  of  Virginia  to  the  northeast  comer  of 
VirKinia,  where  it  joins  the  southt^afitem  i-omer  of  Maryland  at  the  Atlantic 
Ocean. 

••  2.  Whenever  any  State  or  T«>rritnry  located  above  or  below  said  qtutrantine 
line,  08  al>ore  demKnateil .  shall  duly  estiibli&h  a  different  qnarantine  line  and  obtain 
the  ne<'e«.sary  legislntion  to  enforce  saitl  lust-mentioned  line  strictly  and  comi)leti'ly 
tritliin  the  boiindariew  of  s;«id  StJite  or  Territory,  and  said  last  ab<jve-inontioru»d 
line  and  the  nieusores  taken  to  enforce  it  are  satisfactory  to  the  Secretary  of  Ajrri- 
cnltnre,  ho  may,  by  a  special  order,  temjiorarily  adopt  said  State  or  Territorial 
line. 

"Said  adoption  vrill  apply  only  to  that  portion  of  said  line  specifie*!,  and  may 
cease  at  any  time  thu  Secretary  may  dccui  it  best  for  the  interests  iuvo]ve<l,  and 
in  no  in.'jtance  shall  wiid  modification  exist  hunger  than  tlie  period  specified  in  said 
special  onler;  and  at  the  expiration  of  nuoh  time  said  qnarantine  luie  shall  revert 
withont  further  order  to  the  lino  first-above  described. 

"  Whenever  any  State  or  Territory  shall  establish  a  quarantine  line  for  above 
pttrp<ises  differently  located  from  the  above-descrilied  line,  and  nliull  obtain  by 
legislation  the  necessary  hiws  to  enforce  the  same  completely  and  strictJy,  and 
shall  desire  a  modification  of  the  Federal  4]uarautine  lino  to  agree  with  such  State 
or  Territorial  line,  the  proper  authorities  of  such  State  or  Territory  shall  forward 
to  Uie  Secretary  of  Agrictiltnro  a  true  map  or  description  of  each  lim-  and  a  copy 
of  the  laws  for  enforceinent  of  same,  duly  authenticated  and  certifie<l. 

"3.  From  the  1st  day  of  January,  1903,  uo  cattle  are  to  be  transported  from  said 
area  sonth  or  lielow  said  Federal  qnarantine  line  above  described  to  any  portion  of 
the  Uniteil  States  above — north,  east,  or  west  of — the  above-described  line,  except 
as  hereinafter  provided. 

"4.  Cattle  from  said  area  maybe  transported  by  rail  or  boat  for  immediate 
slaughter,  and  when  so  transported  the  following  regulations  must  be  observed: 

"(a)  When  any  cattle  in  course  of  tran8ix)rtation  from  said  area  are  unloa<led 
above — north.  ea.st,  or  west  of — this  line  to  l>e  fed  or  watered,  or  for  other  pur- 
poses, said  cattle  shall  l)e  phu^ed  in  pens  or  yai-ds  set  apart  for  infected  cattle  and 
no  other  cattle  shall  be  admitted  thereto. 

"{ft)  On  unloading  .saitl  cattle  at  their  points  of  destination  chutes,  alleyways, 
and  pens,  sufficiently  isolated,  shall  be  set  apart  to  receive  them,  and  no  other 
cattle  shall  lie  admitted  to  said  chntes,  pens,  and  all^ways;  and  the  regulations 
relating  to  the  movement  of  cattle  from  said  area,  prescribed  by  the  cattle  sani- 
tary officers  of  the  State  where  unloaded,  shall  be  carefully  observed.  The  cars 
or  boats  that  have  carried  said  sttN-k  shall  bo  cleansed  and  disinfected  as  soon  as 
poesible  after  unloading  and  before  they  are  again  used  to  transport,  store,  or 
shelter  animals  or  merchandise. 

"(c)  All  cars  carrying  cattle  from  said  area  shall  bear  on  both  sides  printed 
placards,  the  letters  of  which  shall  ix-  plain  and  not  less  than  1}  inches  in  height, 
to  be  affixed  liy  the  railroad  company  hauling  tlio  same,  stating  that  said  cars  con- 
tain Southern  cattle:  and  each  of  the  waybills,  conductor's  manifests,  and  bills  of 
lading  of  said  shipments  by  cars  or  boats  shall  have  a  note  jilaiidy  written  or 
stamped  upon  its  face  with  a  similar  statement.  The  pla4.'ards  shall  state  the 
name  of  tlie  place  from  which  the  shipmeut  was  made,  with  the  date  and  the  name 
of  the  place  of  destination;  said  date  must  correspond  with  the  date  of  the  way- 
bill and  other  j)ar>ers.  Whenever  any  cattle  have  come  from  said  area  and  shall 
be  reslupj)ed  from  any  i>oint  at  which  they  have  been  uuloa<led  to  other  ixjints  of 
destination  the  cai-s  carrying  said  animals  shall  bear  on  both  sides  similar  pliu'ards 
witli  like  statement,'*,  and  the  waybills,  conductor's  m.inifests,  or  bills  of  lading 
be  so  stamped.  At  whatever  point  these  cattle  are  unloaded  they  must  be  placed 
in  sepankte  pens,  to  which  no  other  cat'  ic  shall  be  admitted. 
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"((I)  No  boat  biiviniif  on  board  cattle  from  said  district  shall  receire  cm  I* 
cattle  from  outside  of  said  district.     Cattle  from  said  district  tihall  not  be  r«x;it 
on  IxMird  when  destined  to  jwints  ontaido  of  said  district  where  proper  facilit 
have  not  been  provided  for  transferrinp  the  wiid  cattle  from  the  landing  to 
stock  yards  and  slanghterhonses  ^\^thout  imssing  over  public  higbvrays, 
permiKsion  for  snch  passing  is  first  obtained  from  the  local  anthoiities. 

"  ((•)  The  cars  and  Ix'ats  used  to  transport  such  animals,  the  chutes,  allervrapi, 
and  jiens  used  during  transportation  and  at  points  of  destination,  xhall  be  d»»- 
fect<.'d  in  the  following  manner:  

"Remove  all  litter  and  manure.     Tliis  litter  and  manure  may  l>e  diainfecl 
mixing  it  with  lime  or  siiturating  it  with  a  5  i>er  cent  solution  of  UK>  per  nrat  i 
bolic  acid,  or,  if  not  disinfw^ted,  it  may  be  stored  where  no  cattle  mn 
contact  with  it  during  the  jiericxl  frojii  February  1  to  Novemlier  1 .5  of  each  jt 

'■  Wash  the  cars  ajid  the  feeding  and  watering  troughs  with  water  ntitil  cl 

"  Saturate  the  entire  interior  surface  of  the  curs  and  the  fencing.  tTi>nj?ljs, 
and  fl(X»rs  of  the  pcTis  with  a  mixture  made  of  1}  ponnds  of  lime  and  i>in 
pound  of  100  per  cent  8trnw-<'olnred  carbolic  acid  to  eai-h  g:illi>n  of 
solution  made  by  dissolving  4  ounces  of  chloride  f>f  lime  to  each  gtHh 
may  be  used;  f)r  disinfect  the  cars  with  a  jet  of  steam  under  a  preesnre'  of  not  1 
than  5()  poumls  to  the  square  inch. 

"5.  Cattle  from  the  Republic  of  Mexico  may  be  admitted  into  the  United  StatM^ 
after  insiwction  according  to  law,  as  follows: 

"Cattle  free  from  splenetic,  or  Texas,  fever,  and  from  contact  tbercwitli  ih 
ing  the  six  months  preceding  such  insjiection,  and  which  have  been  gruxei  ii 
locality  free  from  infection  of  such  fever,  may  bo  admitted  into  any  port  «rf  I 
United  States.  If  destined  to  points  in  the  tioninfected  area,  a  siix>oiiil  p^rmiS 
mnst  bo  oVitained  from  an  insjjector  of  the  Bureau  of  Animal  ludnstry,  Kaid,<>^ 
mit  Iteing  issued  according  to  the  regulations  of  said  Bnrean.  The  rattle  f  iirvUri 
said  ixsrmit  is  issued  must  not  be  driven  through  the  infL*ct('d  area,  nor  be  luilcW 
in  any  part  thereof,  except  at  such  a  point  as  may  be  duly  designated  bv  Ha  atiit 
issued  by  this  Department.  If  shipped  in  infected  carsorunlondtxl  in  the  inf«el<4 
area,  exceiit  as  alwve  stated,  they  will  l)e  subject  to  the  regulations  coontniill 
infections  cattle. 

"«.  Notice  U  hereby  gi^en  that  cattle  infested  with  tho  Diiophflns  annmhttut 
(B.  bofix),  or  Southern  cattle  tick,  disseminate  the  contagion  of  splem-f  jo.  SnolV- 
em,  or  Texas,  fever;  therefore  cattle  originating  outside  of  the  di«<tri<-t  deM^b 
by  this  order  or  amendments  thereof,  and  which  are  iiif«'sted  with  ll>e  Honphil{ 
(i(iKi(/<i/"ii  ticks. shall  lie  co:!sidered  as  infectious  cattle  and  shall  be  subject  tol 
mlea  and  regulations  governing  the  movement  of  Sontliern  cattle. 

"  7.  Stock-yard  companies  receiving  cattle  iufestc'l  with  said  ticks  sLall 
unch  cattle  in  the  pens  set  aside  for  the  use  of  Sonthern  cjittle.and  transp<:>rtatK« 
companies  are  required  to  clean  and  disinfect  all  cans  and  b<.iats  which  bavn 
tained  the  same. according  to  the  rcqnirenients  of  this  Department. 

"8.  Inspect' >r3  tire  instrncted  to  see  that  disinfection  is  properly  dot>e.  mad  to 
reiHirt  instiinci-s  of  improper  disinfection.  It  is  expecleil  that  trnusportAticMt  ani 
stock-yard  companies  ■n-ill  promptly  put  intjj  op<'ration  the  above  tneiboda.' 

B.  A,  I.  Order  No.  0;j  and  amendments  thereto  are  hereby  revoked. 

James  Wilso.v,  SrrrWitry.J 
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[Ambxdmext  Nn.  1  TO  B.  A.  I.  Ohkbb  No.  ini.] 
Special  Order  If  odiiying  Quarantine  Line  for  the  State  of  California — 1903. 

U.    S.    DepAHTMENT   of  AORIC'ULTCRE. 

OPnCE  OK  THE  Secretaby. 
Waalntigton,  D.  C,  December  S7,  I'M  J. 

In  aceorilam'e  with  the  regnlatioiis  oonrcniiiig  cattle  transportation  iBsned  by 
this  Department,  the  State  of  California  has  a^creed  tx)  establish  and  cooperate  in 
the  enforcement  of  a  ({naruntine  line  located  as  follows: 

"  Beginning  on  the  Pacific  coast  whore  the  northern  iKjundary  line  of  Monterey 
County  connects  with  the  Pacific  Ocean,  thence  easterly  ami  southerly  along  the 
northern  and  eastern  lx>nndary  line  of  Monterey  County  to  its  junction  with  the 
western  boundary  of  Fresno  County;  thence  northerly  along  the  western  boundary 
of  Fresno  County  to  the  western  comer  thereof;  thence  northerly,  easterly,  and 
southerly  along  the  western,  northern,  and  eaatem  boundary  lino  of  Merced 
County  to  the  southeast  corner  thereof,  thence  northeasterly  along  the  northern 
Immuliiry  of  Madera  County  to  the  northeast  comer  thereof;  thence  Boutlierly 
and  easterly  along  the  eastern  lK>undary  lines  of  Madera,  Fresno,  and  Tulare 
counties  to  the  southeast  comer  of  Tiilare  County;  thence  easterly  along  the 
Bonthem  b<imirlary  line  <if  Inyo  C<mnty  to  its  intersection  with  the  eastern  b<mnd- 
ary  lino  uf  the  State  of  California."' 

Atul  whereas  siiiil  quarantine  line,  as  above  set  forth,  is  siitisfactory  t<i  this 
Departiiieiit,  and  legi.slation  has  lx?en  enacted  by  the  State  of  California  tii  enforce 
said  (juiiriintine  line,  therefore  the  above  quarantine  line  is  adopted  for  the  State- 
of  (.'alif<iniia  by  this  Department  for  the  period  beginning  on  January  1 ,  190.3,  and 
ending  Dinember  lit,  ItHW.  in  lieu  of  the  tiuariintine  line  des<  ribetl  in  the  order  of 
December  2ti,  VM'i,  for  said  area,  tinJeas  otherwise  ordered. 

II  U  fnrtlur  ordered.  That  during  the  continuance  of  the  above  line  no  cattle 
originating  in  the  quarantined  area  as  describeil  in  B.  A.  I.  Order  No,  101.  as 
modified,  shall  be  moveil  or  allowed  to  move  into  the  counties  of  Kern,  Tulare, 
Kings,  Monterey.  Fresno.  Madera,  and  Merced;  and  that  cattle  now  in  said  coun- 
ties may  lie  inove<l  to  points  outside  of  the  qnunintined  area  for  purjxtses  other 
than  immediate  slaughter  upon  inspection  and  certification  that  they  are  free  of 
infection  by  a  diily  authorized  officer  of  thec<mnty  I.Hiard  of  suijervisors,  and  that 
said  certificate  l>e  apjiroved  and  signed  by  the  State  veterinarian.     This  privilege 
is  granted  upiin  conditii>n  that  the  Ixtard  of  superviaiirs  in  eai-h  nf  said  counties 
atlopt  and  enforce  efficient  measures  to  prevent  the  ititroduction  into  and  the  dis- 
semination within  the  eoniity  of  the  contagion  of  Southern  cattle  fever,  and  that 
»it  i>r«aecute  measnres  for  the  eradication  of  said  disease. 
J  AXES  WnjiON,  Secretary. 
[AiiesDiiENT  No.  i  TO  B.  A.  I.  OnoRH  Xi>.  ml. J 
Special   Order  Modifying  Quarantine  Line  for  the  State  of  Texas — 1903. 

L  U.  S.  Depaktme.\t  op  AoRICrLTTRE, 

r  Office  of  the  Secretary, 

Washington,  D.  C,  December  H7,  JOO:. 
In  accortlnnce  with  the  regulations  concerning  cattle  transportation  issned  by 
this  Department,  the  State  of  Te3ta.s  has  agreed  to  establish  and  to  cooperate  in 
the  enforcement  of  a  quarantim?  line  bleated  as  follows: 

■'  Beginning  at  the  intersection  of  the  southern  lx)undary  of  New  Mexico  with 
the  international  boundarj-  line  at  the  Rio  Grande  River,  thence  southeasterly 
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along  the  Kiiid  international  lionndary  line  to  the  southwest  comer  of  the  conntr 
of  I'ofos:  thoiico  followinj?  the  western  Iwnndary  of  Pwos  County  to  the  sonthfa.'-t 
(romer  of  Reeves  Ctmnty:  thence  following  the  lv>nndary  line  bet\reen  the  conn- 
tifs  of  Pei'os  and  Keoves  tn  the  Pwos  River;  thence  sontheasterly,  followiiig  tcr 
Pecos  River,  to  the  northwest  comer  of  Crockett  County;  thence  oast  along  t!;>- 
northern  lK)undary  of  Crockett  .and  Schleicher  counties  to  the  sontheastem  cor- 
ner of  Irion  County:  thence  imi-th  along  the  eastern  boundary  of  Irion  County  t'l 
the  northe:-.^  comer  of  paid  cimiity:  thence  continuing  due  north  to  the  «ontherr. 
boundary  line  t>f  Coke  County:  thence  west  with  the  fiouthem  bonndary  of  Cok» 
County  to  the  southwest  comer  of  Coke  County:  thence  north  alongr  the  ■westt-ni 
lx>undary  of  Cokt;  CVmnty  to  the  southern  bonndary  of  Mitchell  Connty:  theni-^ 
east  to  the  southoast  comer  of  Mitchell  County:  thence  north  alon^  the  easten 
Ivmndary  of  Mitclndl  Connty  to  the  north.-ast  corner  of  paid  county;  thence  ea.-T 
along  the  southern  boundaries  of  Fisher  and  Jfmes  counties  to  the  s;>Tithea.<<t  <'*ir- 
ner  of  Jones  County:  thence  north  olong  the  eastern  Iwundary  of  Jones  Connrv 
to  thf  northeast  comer  of  said  county:  thence  east  along  the  southern  Ixmndarr 
of  Haskell  County  to  the  south<!iust  corner  of  said  count}';  thence  north  along  th- 
westem  buujidary  lines  of  Throi-kmorton  and  Biiylor  conntiea  to  the  northwest 
comer  of  Baylor  County:  thence  east  along  the  southern  tjonndary  of  Wilbarger 
County  1o  the  southeast  comer  of  said  connty:  thence  north  adon^  the  eas'tert 
l)oundary  of  Wilbarger  County  to  the  Red  River:  thence  continning  in  n  north- 
westerly  direction  along  the  course  of  ssud  river  and  the  northern  Iwnndary  <■{ 
Texas  to  the  w)uthe!ist  corner  of  Greer  Connty.  Okla.'' 

And  wht'reas  said  (luarantiiio  line,  as  above  set  forth,  is  flatisfactory  ft  thi* 
Departniejit.  atid  legislation  has  l)e<>n  enacted  by  the  State  of  Texas  to  en/'-nv" 
said  <iuar<intine  line,  therefore  the  alK>vo  quarantine  line  is  adopte*!  for  th>»  St«> 
of  Tex.is  by  this  Di'partiiii'tit  for  the  periiHl  Ix'gintiing  on  January  1,  V.*"!:;.  .■  •' 
ending  iJici'nilx'r  ;;i .  I'.M):!.  in  1i"u  of  the  <inaraiitiii  •  line  descrilx-d  in  the  ••r'  *    ■ 
D(><-('inl)iT  '.>'>.  1!Mr.',  for  said  area,  unless  otherwis*?  ordered. 

II  ixfnrlli'-r  iiiJi  ml.  Th:it  il.iring  the  <-otitinnance  nf  the  jiIkivo  lino  «•..-:.;•'- 
originatitii;  in  tlie  (lUarantiniMl  jiifa  as  dt'scril)ed  in  B.  A.  T.  Order  X<>.  !•".  :- 
inoilifi'-d.  y)i:ill  Im-  moved  or  allowed  to  move  into  the  counties   «.f  Bjiyl^r  .■•"  . 
Thr(HM;mort(>ii.  and  that  ]iiirtioii  nf  tin- c.nnty  of  Pecos  lying  jiorth  and  we<' "- 
the  ii:ie  dcscnbeil  as  lullows:  Beginning  at  tlie  west  line  of  Peci>s  C'DUnty.  u:  :':■■ 
point  wliere  the  roailbed  (,f  the  G.  H.  and  S.  A.  Railroad  <'ros,ses sJiid  line:  ti:-"  - 
in  an  easterly  clireetion  with  the  center  of  said  r<>aill»-d  t<>  a  jM»int  on  s»— ti..ji  N  ■ 
:!«.  r.liK-k  .V-'.  ( i.  H.  and  S.  A.  Railroad  Company:  then<e  north  with  the  ivi-fir- 
fell!  e  runnim,'  in  .•;  northerly  direction  through  the  eastern  part  of  s,-rti'>!i-.  N  - 
lltanil  r.'  of  said  Blork  Ai.and  across  section  No.  I.  (i.  C.  and  S.  F.  Uailr. -.-id  < ' -t 
IKiiiy:  tlieiiee  eon! iiiuitii?  north  with  s.iid  Jiasture  fence  through  the  «  a^«f-n  ]    .■• 
of  section- Xos.  111.  IT.  )'•>.  ir.  rc.  ::.  HHi.  lor,  \.W,  ]:t7.  ll:>.  It:!,  ami  l-.u.  IV:...:.  ;■ 
M.  K.  liiid  T.  K.  K.iiiroad  <  'oniji:iiiy:  thence  contiiming  in  a  northerly  ilir- 1  :;■  !■.  •  ■ 
a  point  o'l  ilie  north  line  ol'  Mctiou  No.  (i,  IJloek  Kid.  (t.  ('.and  S.  F.  K;iilro;ii:  <    • 
pany.  si'ine  being  corner  of  ]i»>tnre  fence;  (hence  ea.st  with  the  north   liii.-..t    -     ■ 
ti.ms  X..^.  n,  '.I,  111.  II.  l>.  1.",.  k;,  Blo.k  lOu.  (J.  C.  and  S.  F.  Railroad  (.'oinj,:,:,.    • 
till'  iiorihe,i>t  corner  ot  s.iid  section  No.  I'l.  sa;ne  heiiig  corner  of  iia>t;i;- ■  :• 
then,  e  in  a  northerly  ditcetion  willi  the  o.i-t  boundary  line  of  ^^I'tions  X.  >s.  v,\  . 
;.'0.  •,>:;.  :.'!.  ::<.  Hi.  y, .  ■:•<.  :'.>.  :;i).  :il.  :!',>.  Bloek  I.  C.  C.  S.  D.  and  R.  <t.  N.  i ;.  1;..; 
road  ( 'omiiany.  to  tile  north,  ast  Corner  of  s;iid  S''Ction;!.':thenei' west  ^vithth1  :;   :■• 
l)onnilary  line  of  s' ciioiis  Xos.  M  and  *!.  .samc^  block,  to  the  mirth\ve,~,t  i-on'i ;    ; 
seelioii  Xo.  :;:!.  nii.ik  1.  (".  C.  S.  1).  and  J{.  (r.  X.  <t.  Railroad  Coiniiimy.  err..  ;    : 
fence:  Ihenee  north  with  tlie  east  Ijoiiiidary  line  of  ^e(aions  Xog.  I.  IJ,  i.;.  Jj.  ,". 
:!tJ,  ;;T,  »■-.  tli.  lio,  i;:.  iuid  ;•.'.  UIih-U  J.  < '.  ('.  S.  I),  and  R.  <t.  X.  Ci.  Uailn^ul  C-  :  .- 
pany.  to  t!ie  norili>:ist  corner  of  sidil  section  X^o.  7',';  thence  in  an  fa.sterlv  •Hi'V- 
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ti'in  with  the  pastni-e  feuc«>  to  the  southea«t  corner  of  soctioii  No.  9,  patcoitcd  to 
Juiut-M  E.  Evuns;  tbtmco  north  witli  the  i>a->4t  line  of  said  section  No.  i)  Ui  the  north- 
went  comer  of  section  No.  10().  Bl'x-k  A2,  T.  C.  Railruud  Company;  thence  east  with 
north  boundary  line  of  said  Bectirnw  Nos.  1U*I  and  Hit,  a&tne  hlook,  to  the  norUunast 
cciraer  of  said  section  No.  89.  Block  A2.  T.  C.  Ruilruud  Company:  thence  north 
with  the  east  honndary  line  of  secdous  Nos.  U(l,  tU,  tU,  and  il'A  to  the  si^utheast : 
comer  of  asction  No.  04.  Block  A2,  T.  C.  Builroad  Company;  thence  northwest . 
diagonally  across  section  No.  04  to  the  uortliwi>Mt  (-omer  of  Miiid  section;  thence 
coutrnning  in  a  n4irth westerly  direction,  diagonully  across  sectiouH  Nos.  14,  18, 
and  C'S,  to  the  nortlisast  corner  of  Kection  No.  20,  Block  CI,  G.  C.  and  S.  F.  lUil- 
roail  Ooiupany;  thence  west  with  the  north  hnnndarj'  line  of  said  section  No.  29 
to  the  uorthwest  comer  of  said  suction:  thence  northwest  diagonally  across  itoc- 
ti<in  No.  I,  T.  C.  Raih-oad  Comi)any..*iection  No.  «7,  Blc«;k  No.  UM,  O.  C. and  S.  F. 
H.'iilroad  Company,  to  the  northeast  ccinicr  of  sitid  section  No.  (H>;  thence  in  a 
nortlierly  direction  across  section  No.  94  to  a  point  on  its  north  Ixiuudary  line  (ioO 
varus  west  of  its  northeast  comer:  thence  oontinninB  north  throtiKh  sections  Nos. 
m.  00,  80.  8(i,  h:>.  and  .58,  Block  104,  G.  C.  and  S.  F.  Hailroad  Company,  tJi  a  jKunt 
cm  the  north  Uiuudary  linn  of  said  section  No.  .IS;  Uunce  noi'th westerly  with  tlie 
pasture  f»5uce.  tlirou^h  section  No.  50,  to  the  northeast  comer  of  section  No.  S2 
and  the  southeast  coi-ner  of  sttction  No.  81.  eume  block;  thonce  cuutiniiiug  north- 
westerly to  section  No.  17,  H.  and  G.  N.  Railroad  Company:  thenuu  north  with 
the  east  line  of  said  section  17  to  the  Peoos  River;  thence  northwesterly  with  said 
Peco.s  Rrv'or  to  the  northwest  oomei-  of  Croakott<.Tonnty. 

Anil  it  is  furlJirr  ordered.  That  no  cattle  shall  lie  moved  or  allowed  to  move 
from  the  conn  ties  of  Cottle.  Hardeman,  Foard.  Wilbargor.  King.  Knoi,  Haski.'ll. 
Stonewall.  Jones.  Fislier,  Scnn-y.  Oarza.  Borden.  Howard,  Mitchell.  Ghwsc<x-k, 
Sterling,  Irion.  West  Tom  Green.  Upton.  Crane,  Throckmorton,  and  Baylor,  and 
that  portion  of  the  connty  of  Pecos  as  descTilmd  ulmve.  to  tiny  of  that  trjTJtory  in 
the  State  of  Texas_  lying  west  and  north  of  aaid  counties,  except  after  hiiviug  Ijeeu 
inspet'.ted  and  found  free  of  infection  by  duly  authnriznd  inspectors  of  this  JD«^part- 
ment  or  of  the  State  of  Texas,  and  npon  written  perxmssion  by  such  oflicer.  No 
cattle  from  said  counties  shall  be  moved  or  allowed  to  move  tjo  any  State  or 
Territorj'  outside  of  the  qnanuittued  district  (eioejit  as  provided  for  immediate 
elattfchter)  uidess  they  have  bet)u  duly  inspected  and  pjissed,  and  perm.it  ls.sned  by 
injectors  of  this  DdiMirtuicut.  nor  nntil  ptvmiission  has  been  obtained  from  the 
proper  ofScials  of  the  Stat«  or  Territory  t'>  which  said  cattle  are  de.ftincd. 

Jamp.8  Wilson,  Sreirfuri/. 


tAux!n>Ml»T  No.  3  TO  B.  A.  I.  OniiiR  No.  1(11.] 

Special  Order  Modifying'  Uuarantine  Line  for  the  Territory  of  Oklahoma — 

1903. 

d.  s.  depajttment  of  aobioultube, 

Office  of  the  Secretary, 
W'aiihiiigtuu,  D.  C.  Dcrrmhrr  i'T,  lUi.iJ. 
In  acpordance  with  the  roRulatncms  concerning  cattle  transportation  isAtUMl  Ijy 
this  Department,  the  Territory  of  Oklahonta  has  agreed  to  establish  and  to  coop- 
erate in  the  enforcement  of  a  qnaraatdae  line,  located  as  follows: 

f  on  the  Ited  tti  vcr  at  the  sontbeastcm  comer  of  the  connty  of  Greer; 
i|y  fonmrisg  the  ccrnrse  ^^f  the  North  Fork  of  the  Red  Riv«r  to  it«  I 
llrtentf^'ti'TTi  with  the  semthem  b^mndary  line  f»f  Roger  Mills  Conntj-,  altmg  the 
WClrtem  IxmudarTr'  lines  of  the  Apache,  Comanche,  and  Kiirwa  Indian  n«ervft- 
tdcniH;  thence  eoat  along  l&e  eontfacRi  hrinndary  lines  of  Roger  Mills  and  Waahitei 
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counties  to  the  intersection  with  the  bonnelary  line  of  the  Wichita  Tndian 
vation  on  the  Washita  River;  thence  nortli  along  the  westtrn  boundary  lina 
said  reservation  to  its  northwest  comer  at  its  intersection  with  the  Canadiaii  Ri' 
in  the  county  of  G;  thence  in  a  sontlieast'erly  direction  along  the  courfie  of 
river  and  the  northern  boundary  of  the  Wichita  Indian  Reservation  to  the  Di 
east  comer  of  said  reservation;  thence  easterly  along  the  southern  bonncUtrjr 
Canadian  County  to  tlie  poutbeast  corner  of  said  county;  thence  north  along 
eastern  boundary  line  of  Canadian  County  to  the  northwest  comer  of  Cletvi 
County;  thence  east  along  the  northern  Une  of  Cleveland  County  to  the  middle 
the  right  of  way  of  the  Atchison,  Toi>eka and  Bantji  Fe  Railway;  thence  nortlii 
fiillowing  the  middle  iif  Hwid  right  of  way  through  Oklahoma,  Logan.  Noble, 
Payne  counties,  and  the  Otoe,  Missouri ,  and  Ponca  Indian  re-servations  to  the  m 
em  boundary  of  the  Ponca  Indian  Reservation;  thence  east  along  the  nortbi 
boundary  of  the  Ponca  Indian  Reservation  to  the  Arkansas  River;  thence  in 
northerly  direction  following  the  course  of  the  said  river  to  its  intersection 
the  thirty-seventh  parallel  of  north  latitude  at  the  southern  boundary  line 
Kansas." 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to 
Department  and  legi-slation  has  lieen  enacted  by  the  Territory  of  Oklahoma 
enforce  said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted 
the  Territory  of  Oklahoma  by  this  Department  for  the  period  beginning  on  JosO' 
ary  1,  lOO.'i.  and  ending  December  31, 1003.  in  lieu  of  the  quarantine  line  described 
in  the  onler  of  December  26.  ltH)2.  for  said  area,  unless  otherwise  ordered. 

It  is  further  ordered.  That,  during  the  continuance  of  the  above  line,  no  csttk 
shall  be  moved  or  allowed  to  move  from  the  counties  of  Greer,  Roger  llflb, 
Washita,  Custer,  Blaine.  Canadian,  and  that  part  of  the  counties  of  Oklnbonu. 
Logan.  Payne,  and  Noble  and  of  the  Otoe,  Mi-ssouri.  and  Ponca  Indian  T>>^rT»- 
tions  Ijang  west  of  the  right  of  way  of  the  Atchison.  Topeka  and  Santa  Fo  E»il- 
way,  to  any  of  that  part  of  the  Territory  of  Oklahoma  lying  west  and  north  ol 
said  line,  except  after  having  been  inspected  and  found  fre^  of  infection  by 
authorized  inspectors  of  this  Department  or  of  the  Territory  of  OklAhoma, 
upon  written  permission  by  such  officer,  nor  to  any  State  or  Territory  ontadt- 
the  (luanintined  district  (except  as  provided  for  immediate  slaughter),  anleofi  tin 
have  been  duly  inspe<!ted  and  passed  and  permit  itisue<l  by  inspector*  of 
Department,  nor  until  penuissinn  has  Ije^^n  obtained  from  the  propttr  offlcinla 
the  State  or  Territory  to  which  destineil. 

James  Wosom.  Seerttar$. 


.f<^ 


'  dal] 


[AUENtlUENT    N>l.    4   TO    B.    A.    I     DitllKIt    N<l.    lul] 

Special  Order  Modifying  Quarantine  Line  for  the  State  of  Tenneaaee — If 

U.  8.   DEPARTMUST  of  AaRICTLTFBK, 

Offk/k  of  the  Ski-rktaut. 
Wa»hin(flim,  D.  C. ,  Prermlifr  r?. 

In  accordance  with  the  regulations  concerning  cattle  transjiortation  ivsed  tiy 
this  Dejiartmont,  the  State  of  Tennessee  has  agreed  to  establish  and  to  i 
in  the  enforcement  of  a  <iuarantine  line  located  as  follows: 

"  Beginning  on  the  Mississippi  River  at  the  southeast  comer  of  the  State  of 't 
flouri  at  the  western  boundary  of  Tennessee;  thence  southerly  along  the  ' 
boundaries  of  the  countiesofDyeraud  Lauderdale;  thence  following  the  main  chan- 
nel of  the  Mississippi  River  (leaving  Island  No.  87  to  thenorih  and  wwit)  to  the  north- 
western comer  of  Shelby  Countj-  on  the  Mississippi  River;  thence  easterly  along  tlw 
northern  Iwundary  lines  of  Shelby  and  Fayetti*  coontioe  to  the  soothweatai  u  vtg- 
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ner  of  Haywood  Connty:  thence  northerly  anrl  easterly  along  the  weatern  and 
northern  Iwnndary  lines  of  Haywood  Connty  to  the  northeastern  comer  of  said 
county;  thence  easterly  along  the  northern  bowndiiry  line  of  Madifwm  County  to 
the  sonthwest  comer  c;>f  Carrull  Cmmty;  thence  northerly  and  easterly  along  the 
western  and  northern  iKiiiiulary  liiicH  of  Ciirroll  County  to  the  northeast  comer  of 
said  county:  thence  southerly  along  the  eastern  Imundary  nf  said  county  to  itsJ 
intersection  with  the  Nashville,  Chattanooga  and  St.  Ijouis  Railway:  thcnc«  east-l 
erly  along  the  middle  of  the  roadbe<l  of  said  railway  through  Benton  County  to 
the  intersection  of  said  Nashxille.  Chatt^mooga  and  St.  Louis  Railway  with  the 
Tennessee  River  at  the  eastern  boundary  of  Benton  Connty;  thence  south  along 
the  eastern  boundaries  of  Benton  and  Decatur  counties  to  the  northwest  comer 
of  Wayne  Ctuuity;  thence  easterly  along  the  northern  boundary  lines  of  Wa>Tie 
and  Lawrence  counties  to  the  northeastern  comer  of  Lawrence  County:  thence 
8t)uth  along  the  eastern  boundary  of  Lawrencei  Connty  to  the  Bontheast  corner 
thereof;  thence  east  along  the  southern  boundary  of  Giles  County  t^)  the  Elk 
River;  thence  northeasterly  along  said  river  through  Giles  and  Linr-oln  cnunties 
to  the  eastern  lH>undary  of  Lincoln  County;  thence  northerly  and  easterly  along 
the  western  and  northern  boundaries  of  Moore  Connty  to  the  northeast  comer  of 
Moore  Connty;  thence  north  along  the  western  boundary  lines  of  Coffee  and  Can- 
non counties  t<j  the  northwest  comer  of  Cannon  Connty:  thence  northea.sterly  and 
southeasterly  along  the  northern  and  eastern  boundaries  of  Cannon  Connty  to  the 
boundary  of  Warren  County;  thence  easterly  along  the  northern  Ivmndary  of 
WaiTen  County  to  the  western  boundary  of  White  Connty;  theni'c  northca-sterly 
and  southeasterly  along  the  western  and  northern  bowudaries  of  W^lite  Connty 
to  the  western  boundary  of  Cunilx-rland  County;  thence  southerly,  easterly,  and 
northeasterly  along  the  western,  southern,  and  eastern  Ixiundariea  of  Cumberland 
County  to  the  northern  comer  of  Rhea  County;  thence  southerlj' along  the  eastern 
bonndarj'  lines  of  Rhea  and  James  counties  to  the  northwest  comer  of  Bradley 
Connty;  thence  northerly  and  sontheasterly  along  the  northern  boundary  lines  of 
Bratlley  and  Polk  counties  to  the  northeast  corner  of  Polk  Connty;  thence  south 
along  the  eastern  boundary  line  of  Polk  County  to  the  southeast  comer  thereof 
at  the  southwestern  comer  of  North  Carolina." 

That  portion  of  the  (jnarantine  line  for  the  State  of  Virginia,  described  in  th»J 
order  of  Docemlwr  27,  1903  (amendment  No.  7  to  B.  A.  L  Order  No.  101),  begin-' 
ning  at  the  southwestern  comer  of  Virginia  (Lee  Connty)  and  e.xtending  east 
along  the  southern  boundary  line  of  Virginia  to  the  southeastern  comer  of  Wash- 
ington Connty.  is  hereby  susjiended  during  the  enforcement  of  the  above  line  fota 
the  State  of  Tennessee.  ' 

And  whereas  said  quarantine  line  as  alx)ve  set  forth  is  satisfactory  to  this 
Department  and  legislation  has  lieen  enacted  by  the  State  of  Tennessee  to  enforce  J 
said  ([uarantine  line,  therefore  the  alwve  line  is  adopted  for  the  State  of  TennesseeJ 
by  this  Dei>artiiieiit  for  the  periol  beginning  cjn  January  1 ,  1903,  and  ending  Decem- 
lier  31,  Ifioij,  in  lieu  of  the  quarantine  line  described  in  the  order  of  Deccnilier  2fi, 
HM)2,  for  said  area,  unless  otherwise  onlert-d, 

//  in  ftirthrr  ordered,  That,  during  the  continuance  of  the  above  line,  cattle  now 
in  the  western  and  northern  parts  of  Carroll  County  may  be  moved  for  purposes 
other  than  immediate  slaughter  to  States  and  Territories  outside  of  the  (luarantined 
area  after  Iwing  inspected  and  found  free  of  infection  by  an  inspector  of  this  Depart- 
ment, and  upon  written  permission  by  such  officer. 

James  Wilson,  Secretary, 
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[Amkkdmekt  No.  6  to  B.  X.  I.  Omucii  No.  101.] 

Special  Order  ICodi^ydns  Quarantine  X<iiie  for  the  .Stste  of  Oeforgia — 190S. 

U.  S.  Depabtmknt  op  Aoricultuks, 

Ofctce  of  the  Sbcketart. 
Wew/unj/ton,  D.  C.  December  ^7,  lOOi. 

In  acoordance  with  the  regnlatioxis  oonceming  cattle  transportation  iasned  bf 
this  Department,  the  State  of  Ocorgia  has  agreed  to  estaUish  and  to  cooperate  ia 
the  enforcement  of  a  quarantine  line  located  as  follows: 

'■  Beginning  at  the  interaection  of  the  western  bonndary  Kne  of  Union  County 
with  the  bonndary  line  between  the  States  of  G-eorgia  and  North  CarolinA;  thence 
southerly  along  tiie  western  bonndary  of  Union  Coonty  to  the  8aathw«8t  comer 
thereof;  thence  northeasterly  and  easterly  along  the  scrathem  bonndary  lines  of 
Union  and  Towns  counties  to  the  western  comer  of  Rabun  County;  thence  eaM- 
erly,  southeasterly,  and  northeasterly  along  the  western,  sonlhem,  and  eastera 
boundaries  of  Rabun  County  to  the  northeaet  comer  of  said  county  on  the  bound- 
ary between  Georgia  and  North  Carolina." 

That  porticm  of  the  quarantine  line  for  the  State  of  North  Carolina,  deacribed 
in  the  order  of  December  27,  1«09  (amendment  No.  <  to  B.  A.  I.  Order  No.  101 1. 
beginning  at  the  intersection  of  the  northwest  comer  of  Union  County,  Oa.,  with 
the  State  line,  extending  east  along  the  southern  boundary  line  of  North  Carolina 
to  the  northeast  corner  of  Rabun  County,  is  hereby  sn^ended  during  ttie  enforce- 
ment of  the  above  line  for  the  State  of  Georgia. 

And  whereas  said  quarantine  line  as  above  set  forth  is  satisfactory  to  thi.< 
Department  and  legislation  has  been  enacted  by  the  State  of  Georgia  to  vafarv* 
said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for  the  Statr 
of  Georgia  by  this  Department  for  the  period  beginning  on  January  1 .  100.1.  and 
ending  December  ;(1,  1908.  in  lien  of  the  quarantine  line  described  in  the  order  of 
Decpmber  26.  1902,  for  said  area,  unless  otherwise  ordered. 

J.V3IES  Wilson,  .S«wrf./r.v. 


[Amkmi.mkst  No.  i>  Tfi  B.  A.  I.Ouuku  No.  101.] 

Special  Order  Kodiiying  Quarantine  Line  for  the  State  of  North  Carolina— 

IOCS. 

T'''.  S.  Dei'aktmext  of  Agkicultcrk, 

Offk-e  of  the  Secretary. 
Wnnhr)ujinu.  1).  C.  Decrniln'r  ~7 ,  !'■•■■:. 

In  accordance  with  tlic  regulations  concerning  cattle  transportation  i3.->n»Ml  t'V 
this  Dei»artuicnt,  the  Stite  of  North  C^irolina  has  agreed  to  establudi  aud  to  coi>p- 
erato  in  the  enforcement  of  a  qvuirautiue  line  locat^'d  a**  follows: 

"BcKiuniiig  at  tlie  southwest  comer  i)f  the  coiinty  of  Cherokee;  thence**.*! 
ailing  thi'  W)uthern  bonndary  lines  of  tlie  counties  of  Cherokee.  Clay.  Mao^. 
Jacksim.  Transylvania,  and  Heuderw>u  to  the  soiithwest  corner  t>f  the  county  .>f 
Polk;  llienco  nurtlierly  alung  the  western  boundaines  of  Polk  and  Ruthi-rf'-rii 
counties  to  the  soutliern  boundary  of  McDowell  County;  thence  westerly,  north- 
erly, ami  northeasterly  along  the  southern,  western,  and  northern  lK>nndari««>  of 
McDowell  Comity  to  the  western  boundary  of  Burke  County;  thence  southerly 
along  the  western  bonndary  line  of  Burke  County  to  the  Catawlm 'River;  ther.i-- 
easterly  along  the  course  of  .sai<l  river  to  the  sonthwestem  comer  of  .Vlexaiul  r 
County;  thence  north  along  the  western  boundary  of  sjiid  county  to  the  southern 
btiuiidary  of  Wilkes  County:  thence  northwesterly  along  the  boundary  lino  ■•' 
Wilkes  County  to  the  western  corner  of  said  county;  thence  following  the  westcR: 
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and  nortliem  boiimlary  liw  nf  Wilkpu  Comity  to  tbu  \rt'st*."m  iJoilion  of  Snrry 
County;  tiieuce  nortlieasterly  ulou^  the  western  Ixmnfliiry  line  of  Snrry  County 
to  its  intersection  with  the  northern  bimndarj-lineof  th^  State  of  North  Carolina." 

That  portion  of  the  quarantine  line  for  the  St*t»»  of  Virginia,  descriljwl  in  tlio 
order  of  December  27,  1902  (amenduient  No.  7  to  B.  A.  I.  Order  No.  101 ) ,  begin- 
ning at  the  sonthwe-stem  comer  of  Grayson  County  and  extending  east  along  the 
flonthfm  boundary  line  of  Viri;inia  to  the  soiitheasteni  comer  of  said  county,  is 
hereby  sas]ieuded  during  the  euforcement  of  the  above  line  for  the  State  of  North 
Carolina. 

And  whereas  said  iiuaraiitine  line,  as  above  set  forth,  is  satisfactory  to  this 
Department,  and  li^slatiou  hns  iH^n  enacted  by  the  State  of  North  Carolina  to 
enforce  said  quarantine  line,  therefore  the  above  quarantine  line  is  adopted  for 
the  Statt*  of  Nort,h  Carolina  by  this  Dei>artmout  for  the  periiKl  lieginning  on  Jan- 
uary 1,  UK):i,and  ending  DtTciuber  31,  1908,  in  lieu  of  the  quarantine  line de.icril>ed 
in  the  order  of  December  2*5.  liK)2,  for  .siiiilarea.  uiiletis  irtherwiw  orderwl. 

It  IK  finilii'r  lyrii-TtiU  That  iluriii^  the  continuance  i if  the  above  line  no  cattle 
originating  iti  the  quarantined  tliutrict.  as  described  in  B.  A.  I.  (!)rder  No.  101.  as 
Tno<liHcd,  shnll  be  moved  or  allowed  to  move  into  the  counties  of  Surrj'.  Wilke.s, 
McDowell,  and  that  ])art  of  Burke  south  of  the  Catawba  River. 

And  it  in  further  onlirfil.  That  no  cattle  shall  be  ni<>ve<l  or  allowed  (o  move  from 
the  oountiee  of  Snrrj-,  Wflkes,  McDowell,  and  that  part  of  Burke  south  of  the 
Catawba  River  to  any  of  that  te^^i^7^y  in  the  State  of  North  Carolina  lying  west 
and  north  of  said  conntio.i.  e.\cept  after  having  been  iuHix»cted  and  found  free  of 
infection  by  duly  authorized  insiiectors  of  this  Department  or  of  the  State  of  North 
Carolina,  iind  up(^:i  writt^'n  peruiiti.siou  by  such  officer.  No  cattle  from  said  coiin- 
ties  sliall  he  moved  or  allowed  to  wove  to  aiij-  State  or  Territory  outride  of  the 
quai'autined  district  (exce^it  a.s  provided  for  immediate  slitughter),  unless  they 
have  been  duly  in.siK'cted  and  passeil  and  permit  is.Hued  by  inspectors  of  this 
Dei>artinent..  nor  until  iienni^ision  has  been  obtained  from  the  proper  officials  of 
the  State  or  Territory  to  which  destined. 

J.vMES  Wilson.  St'crvtari/. 


I 
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[Ahcsiimest  No.  T  to  B.  A.  1.  onoEit  No.  liil.l 
Special  Order  Hodifying  Quarantine  lane  for  the  State  of  Virginia — 1903. 

U.   S.   DEPARTMKNT  of  AORICTLTl'UK,* 

Office  of  the  Skcrkt.\by, 
^^'aahillg1on,  D.  C,  Divciiihcr  S7,  lUOS. 

In  accordance  with  the  regulations  concerning  cattle  transiwrtation  issued  by 
thiji  Department,  the  State  of  \Mrginia  has  agreed  to  establish  and  tci  cooperate  in 
the  enforcement  of  a  quarantine  line  locatetl  as  follows: 

"  Bt'ginning  nt  the  boundary  line  <>f  Virginia  at  its  Siuthwestem  comer  (Lee 
County  I ;  thence  ea-st  along  the  southern  bomwlary  i.if  Virginia  to  the  southwestern 
comer  of  Patrick  Connt\-;  tlience  northerly  along  the  western  boundaries  of 
Patrick  and  Fniukliu  counties  to  Daniels  Run;  thence  east(rrly  along  DHuiels  Run 
and  the  BlacJrwater  River  to  the  Siannton  River;  thence  in  a  southeasterly  and 
northeasterly  tlirection  along  the  southern  and  eastern  boundaries  of  Bedford 
County  to  the  James  River;  thence  following  the  James  River  to  the  southeastern 
comer  of  Charles  City  County;  thence  northerly  and  easterly  along  tlie  western 
and  northern  boundaries  of  .Tames  City  County  to  the  western  tmundary  of 
Gloocester  County  at  the  York  River;  thence  sijutheriy  and  northerly  along  the 
■OOthem  and  i«i8tem  boimdarie«  of  Glrmoester  Connty  to  the  northoastem  comer 
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of  8«i(.l  connty,  theuco  easterly  atul  »iinthi»rly  along  the  iini'tbprn  «n<l 
boundaries  of  Mutbews  County  to  tbe  suntbeastc-rn  point  of  wiid  county: 
sonth  to  tbe  uortbeni  Vxiumlary  of  Elizabeth  City  County;  thence  westerly  and 
northerly  nlon^  tbe  boundaries  of  Elizabeth  City  and  Warwick  counties  to 
James  River;  thence  southeasterly  along  the  course  of  tbe  said  river  to  the  nor 
west  comer  of  Norfolk  County:  thence  south  along  tbe  western  IxianclHry  of  i 
county  to  its  intersection  with  the  northern  boundar>"  of  North  Caruliiia:  the 
east  ailing  the  southem  boundaries  of  Norfolk  and  PrincoM  Anne  crmuties  to  < 
Atlantic  Ocean." 

And  whereas  said  quar.intine  line,  as  alxive  sc-t  forth,  is  8atisf»ct<»ry  t«» 
Department,  and  legislation  b.is  Deen  ena<;t«"d  by  the  State  of  Virjrinia  to  enfiq 
said  qnarantine  luie  therefore  the  above  quarantine  line  is  adopted  for  th«?  I 
of  Virginia  by  this  Department  for  tbe  peri<i<i  lieginning  on  January  1 .  1903.  ; 
emling  December  31,  1903.  in  lien  of  tbe  <|uarantine  line  descril)e«l  in  the  onlerj 
December  26,  liM)2,  for  said  area,  unless  otherwise  or«lero<l. 


[Amendmknt  No.  8  to  B.  A.  I.  ORDKn  Mo.  101.] 

Regrulations  Concerning:  Cattle   Transportation — Feeding    Stations 
Quarantined  District  for  Uninfected  Cattle. 

U.S. 


Uw 


Departme.vt  of  Agriculturk. 

Office  of  thk  Secrktary 
^^'ashillotun,  D.  C,  Dfremltrr  ;.*r,  isvt. 
It  is  hvrchy  ordered.  That  cattle  originating  outside — north .  east,  and  wert  of- 
quarantined  district,  as  defined  in  the  order  uf  December  20,  1902  (B.  A.  I 
No.  101 ) ,  and  amendments  thereto,  and  which  are  t«3  be  transported  by  rail  tbr«>aicli 
the  quarantined  district,  may  be  unloaded  for  rest,  feed,  and  water  into  omn/nrted 
pens  set  apart  for  sxicb  cattle  at  Polk  .St(jck  Yards  and  Union  Stock  Yard*.  Fort 
Worth,  Tes.;  Baird,  Tex.;  Southern  Pacific  Railway  St<wk  Yards,  Loe  AnjWlWi 
Cal.;  Bakersfield.  Cal.,  and  at  Salisbury,  N.  C:  Profidvd.  That  tbi<  cattle  are  &W 
from  Southern  cattle  ticks  and  have  not  lieen  unloaded  at  any  other  place  wWria 
the  i^narantined  district.  They  may.  after  nnlotvding  into  said  pens,  be  reloaded 
into  the  same  cars  from  which  unloaded,  or  into  other  cleaned  and  disinfected 
cars,  and  resbipped  as  uninfected  cattle. 

J^tXEs  Wujbos,  Seerdarg. 


[Amrndsikkt  No.  D  to  B.  A.  1.  OHDEN  No.  loi.J 

B«^lations  Concerning  Cattle  Transportation— Kestrictions  Modified  Dttr*^ 

ing  January,  1003. 

U.  S.  Departme.vt  of  AoRjc"a,Ti-RK. 

Office  or  the  Sfa-retart, 
Waahiuijlon,  D.  C.  Dnvmber  ?u,  tatt, ' 
It  i«  hrnhy  ordrnil.  That  section  3  of  B.  A.  I.  Order  No.  li»l.  dated  DeMatar 
26,  1902,  providing  for  the  movement  of  cattle  from  the  qnaniatined 
descril)ed  by  said  oiiierand  amendments  thereto,  Iks  amended  as  fnlbiws: 

'•  From  January  1  to  January  31.  1903,  inclusive,  CMttle  from  sahl  districi  l 
be  moved  for  jiurposes  otlier  than  imine<1iate  slaughter  to  such  itnints  within  tl>» 
States  of  Virginia.  North  Carolina.  Tennessee.  Missouri.  Kausas,  aad  the  TVcn- 
tories  of  Now  Mexico  and  Arizona,  as  may  be  provided  for  in  the  re^folatloaiicl 
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these  States  and  Territories  and  permitted  by  the  local  authorities  in  charge.  In 
the  absence  of  snch  local  regalations  and  permission,  all  movement  of  cattle  from 
the  quarantined  district  to  i>oints  outside  of  said  district  in  above-named  States 
and  Territories  is  prohibited,  except  as  provided  for  immediate  slaughter.  All 
cattle  from  the  quarantined  district  destined  to  x>oints  outside  of  the  States  and 
Territories  above  named,  except  Texas  and  Oklahoma,  may  be  shipped  without 
inspection  between  January  1  and  January  81 ,  1903,  inclusive,  and  without  restric- 
tions other  than  may  be  enforced  by  local  regulations  at  point  of  destination. 
The  reshiptoent  to  any  jiart  or  parts  of  the  States  of  Virginia,  North  Carolina, 
Tennessee,  Missouri,  Kansas,  and  the  Territories  of  New  Mexico  and  Arizona,  of 
any  cattle  which  may  have  been  moved  under  this  order,  except  by  permission  of 
the  proper  authorities  of  the  State  or  Territory  to  which  destined,  is  hereby 
prohibited." 

And  it  is  further  ordered.  That  all  stock  pens  which  may  have  been  reserved 
for  the  use  of  cattle  from  the  quarantined  district  shall  not  be  used  for  receiving 
or  storing  cattle  from  the  quarantined  district  which  have  been  inspected  and 
passed,  nor  for  cattle  originating  outside  of  the  quarantined  district,  except  when, 
such  cattle  are  intended  for  immediate  slaughter. 

James  Wilson,  Secretary. 
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value  of  imports  from  Hawaii.  ISMW  ... 524 
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qnantity  and  value  of  exjwrts.  10O2 -.  480 
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1902 - 513 

quantity  and  valne  of  imports  of  oleomargarine  from  United  States, 
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fat.  effect  of  composition,  and  focnl  on  butter 

meat,  eggs  in  Russia,  report  by  W.  R.  Holloway 
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Calfskins,  value  of  imports  into  Germany,  1902 502 

California — 

ni\nil)er  of  manufacturers  of  oloomarKarine,  liH10-lfW2 Ml 

unmlier  of  poultry  in  ISOO  and  1*10,  an.l  valuo  in  lUOO 1.55, 15(J 

mmilKT  of  iKmltrv  on  farms,  isso,  is:io.  l!)no \m 

nnmbrr  of  sheep  in.spect<>(]  find  (lipp<'d  for  scHbies,  liK)2 34 

production  of  egjrs,  1879,  rssfl.  180S»,  and  prico  per  dozen  in  1899 101, 160 

rt'snlts  of  vaccinating  against  blackleg,  1 1W2 19 

value  of  animals  sold  and  slaughtered  on  farms,  1899 427 

value  of  poultry  and  eggs.  1899 1.50 

wind  product  and  other  data,  1902 Ttltt 

Calves — 

alfalfa  versus  sorghnm  for  wintering,  article  by  E.  A.  Burnett 443 

diseased  carcasses.  1902 J>- 

numlM»r  in.^pocted.  antemortem  and  postmortem,  1902 8 

nuiiilxr  inspected  at  slaughter,  1SU1-1W2 10 

rt-ceipts  and  shipments.  1900-1002 ,525 

value  of  imjiorts  into  Germany,  1902.. 502 

Camels,  number  of  imjwrts,  1902 2ft 

Canada — 

and  America,  number  of  cattle  landed  in  Great  Britain  and  lost  in 
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value  of  animals  sold  and  slaughtered  on  farms,  1899 437 

value  of  poultry  and  eggs,  1899 . . igQ 

wool  product  and  other  data.  1903 sljH 

Condensed  milk.     (A'tc  Milk,  condensed.)  ^| 

Connecticut — 

number  of  manufacturers  of  oleomargarine.  1900-1903 . ... 3^ 

nnml)er  of  poultry  in  1890  and  1900,  and  value  in  1900 155,156 

mimlier  of  poultry  on  farms,  1880,  1890,  IIKW !»« 

production  of  eggs,  1879.  1889, 189ft,  and  price  in  1899 151.1 

value  of  animals  sold  and  slaughtered  on  farms,  1809 

value  of  poultry  and  eggs,  1899 

wool  product  and  other  data,  1903 , 

Contagious  disease  aflfecting  goats,  takosis,  article  by  John  R.  Mohler  and 
Henry  J.  Washburn , 

Contagious  diseases — 

of  animals 4t7-t23 

report  on  tlirir  control II 

Corrals  for  sheep  on  Western  range 18 

Costa  Rica,  rjuantity  and  value  of  imports  of  oleomargarine  from  United 
States,  1900-1003 3« 

Cotton-see<i  meal,  valne  of  |>rot*>in,  article  by  A.  M.  Soule  and  S.  E.  Bamee.  181-148 

Country  Cfeutleman ,  description  of  quarantine  station  at  Athunia 899 

Cow— 

influence  of  breed  on  milk  protluction S6t 

milch,  Lehmann's  standard  ration. ..       MS 

milch,  value  of  imports  into  Germany,  1W3 GOS 

tuberculous,  infectiveness  of  milk,  remarks J6 

veins,  description  ................ .... 

Cowijea  hay — 

nlage  and  stover,  valne  as  cattle  foods 117, 

value  of  protein,  article  by  A.  M.  Soule  and  8.  E.  Barnes 181-1 

value  to  farmer I 

Creameries.  Swedish,  percentage  of  water  found  in  samples ............      8t( 

Creamery  butter.     (See  Butter,  creamery.) 

Cuba — 

experimental  exports  of  dairy  products » 

importsof  cattle,  1903 461 

imports  of  jerke<i  beef  from  River  Plate  districts 471 

numl)er  of  animals  exported  to  Unite<l  .States,  1 903 II 

qnantity  and  value  of  imports  of  beef  from  Unite<l  States.  1903 6M,S16 

quantity  and  value  of  imp<jrts  of  butter  and  cheese  from  United  States, 

1903 

quantity  and  value  of  imi>ort8  of  oleomargarine  from  Unite<l  States, 

1900-1003 

quantity  and  value  of  imports  of  oleo  oil  from  Unite«l  States.  1900-1908. 
qnantityanil  valuoof  importsof  pork  and  lard  from  United  States. 1903. 
quantity  and  valne  of  imports  of  tallow,  bitcon,  and  hams  from  Culled 
States,  1903 
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Cuba — Continneil.  Pago. 

tariff  rate's  on  nninials  imported. 465 

value  of  imports  of  npjier  tind  other  leather  from  United  States,  1902..      53!J 
• 
Diiiry — 

cattle,  remarks  on  an  enzootic  affecting 17 

Division,  preview  of  work  for  liKi3 81 

Di\naion.  report  of  work,  11)02 S8 

investigations  in  Jafutn,  China,  Philippines,  Canada,  Belgium,  and  Hol- 
land  -   - - •£!) 

products  and  meat  and  meat  products,  px])orts,  181MI-1901 508,  .500 

products  and  meat,  value  of  exiKirts,  l.sUB-UKiv! 505 

products, exi*eriHiental  exports  to  Japan, Cuba,  and  Porto  Rico 2J> 

products,  methods  of  in.siiecting  for  e3q)ort 80 

products,  (jnaiitity  and  valneof  esxK>rt«,  1001-1902 507 

products,  value  of  exports  to  Porto  Rico,  1902 624 

Dairy  and  meat  i»rodn<;ts — 

in  New  Zoaliind,  report  by  L.  A.  Bachelder 473 

value  of  exports  to  Hawaii  and  Philippines,  1903 534 

Dair>'inf{  in  South .  advantiiges  in  fei^ding  protein 188 

Danish  butter,  water  content 210 

Danish  West  Indies,  quantity  and  value  of  imjKirta  of  oleomargarine  from 

United  States.  1900-1902 288 

Deer,  nuiuljcr  of  imjiorts,  1902 26 

Delaware — 

number  of  mannfactnrers  of  oleomargarine.  1900-1002 281      . 

nnmlxT  of  i>onltry  in  IHflo  and  1900,  and  value  in  1900 15.'».1.')6 

numlxTofpiniltry  on  farms,  IMSO,  181M),  1900 109 

production  of  eggn,  1H79,  \SH9,  IHHO,  and  price  in  IN99 151,169 

value  of  niiinmls  sold  and  slaughtered  on  farms,  1890 437 

value  of  poultry  and  eggs,  ISUS 150 

wool  product  and  other  data,  1902 54S 

Denmark — 

exx»ort  of  eggs  to  United  Kingdom,  1001 101 

number  of  cases  of  cuntaKious  diseases  of  animals,  1902 421 

(luantity  and  value  of  imports  of  oleo  oil  from  United  States,  1900-1902.      290 

"  Denmark,''  remarks  on  pedi^Tee 67-09 

Denver,  receipts  and  shipmi'iits  of  live  stock,  1902 5.37 

Detroit,  re<'eiptfl  and  shipments  of  live  stock, 1902 536 

Dipping  hogs  for  lice,  niticlo  by  A.  T.  Peters 445-446 

Dipping  plants  for  cattle — 

iidvantaffes 64 

descriptum 51 

with  swimming  ttink,  description 65 

Dipping  sheep  for  scab,  remarks 44 

Dips  for  sheep  .scab,  efficacy,  1903 87,41 

Disease,  contagions,  affecting  goats  (takosis) ,  article  by  John  R.  Mohlerand 

Henry  J.  Washburn 854-390 

Diseases — 

animal,  affecting  public  health,  article  by  D.  E.  Salmon 882-3.')3 

contagious,  of  animals  in  foreign  countries,  article  by  George  Fayette 

Thompson 417-42.5 

contagious,  report  on  control 13 

infectious,  among  Angora  goats,  remarks 18 

shown  in  carriisses  of  animals  by  insiiectiou,  10O2 9 

District  of  Columbia — 

muulMT  of  mannfacturers  of  oleomargarine,  1900-1902 281 

number  of  iKmltry  in  IH90and  1900,  and  value  in  1900 155,156 

numlwr  of  poultry  on  farms,  18.^0,  l«Sm,1900 170 

production  of  eggs,  1879.  1H«U,  1S99,  and  price  in  1899 151,170 

value  of  animals  sold  and  slaughtered  on  farms,  1800 427 

valne  of  i)onltry  and  eggs,  1899 1.50 

Distoma  found  in  carcasses  of  cattle,  sheep,  calves,  hogs,  and  horses,  1002. .  9 

Dogs,  numl.ter  of  imixirt,*.  1902 13 

Duke,  Basil  W.,  remarks  on  value  of  Americ-an  Saddle  Horse  for  military 

8er\'ico 7& 

Dutch  Oniana,  tiuantity  and  value  of  imports  of  oleomargarine  from  United 
States,  1900-1903 -     '«'**' 
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Datoh.Wert  IxMbb,  ananttty  and  tbIiw  of  InqMrto  of  dleonuanifae  team 

trnited  SMm,  10CI»-19(» , --••"—  ** 

DnekB 

nnmlwr  in  1880  and  1900,  ao4  ▼alne  in  ISOO.  by  Statoe A....  US,  107 

number  on  fuma.  1880, 1890, 1900,  by  Startes lt»-MS 

■■s(BaiI!aIo.i«oebteanddiinnMDtaoCli:v»alock,19M^ ..-.  885 

«Mt  bJUMTauyEr  (£te  nStiah  East  bidte.) 

Bait  lBdlM,quBitltj  load  Tatoa  of  iiBportaoCUaiaaoaaklnaCRai  XJiMmA 

8tetea,uilfi iW 

BobfaBOooocas  ftoond  in  eaveaaaes  of  osttte,  abaep,  oatw,  taae*,  and  koBMiL 

i9oa -- • 

Brniador.qmaBtityMidTalii»afiat|KJt'teofohiiaB«igMliiel!H)BiU»ttedStati% 

1900-19® „ 98S 

MeaegMt  fonnd  in  caitiaaaea  <rf  catBa,  diaep,  oalTaa,  t>og»,  and  howea,  1W-.  • 

aggg,  ponltry ,  and  game,  valna  vt  importa  into  UnHad  Kfagdw,  188t-Mtt  m 

DggBandponltiry—    (SeeatsoPonltiy  and  eggs.) 

aTeacagefBnttpriiQe,iaw IBS 

oanenmptlom,  annual,  reanacka  : 187 

eaqporta  to  United  Kingdom,  1901 -. IM 

inanatry ,  article  by  George  Fayette  Thoinpaon. M^-Mt 

meat  Kod  butter  in  Knarri»,xqwii  by  W.B.B0II0W19 dlNt 

irambet  and  price  per  oMito,  1890 ^ m 

nnmberof  doBeBsinnnitodStatea,1809... tM 

production  in  1879, 1880. 1899,  and  price  per  dosen  in  1899,  by  Otatea  . .  Id 

prodnction  of  1899  oonpaiediritii  gold  and  (Aver  pgrodnet US 

qnantiiyand'valnsof  •zporta.ioee ....;..  489 

qnantttyandvalneofezpartafhntt  United  Kingdom,  1900... 181 

qnantUy  and  valne  of  importa  and  eiporta,  188^1909 -, 180 

quantity  and  value  of  importa  into  United  KJMdwn,  1908 488 

quanti^  and  value  of  importa  into  United  BSmgdoaa,  1901,  Kod  priea 

perdoaen „ 188 

quantity  of  imports  into  United  Kingdom,  1901,  by  oonutriea ..•  181 

value  of  importa,  1899-1908 481 

value  of  import*  into  France,  1901 804 

value  of  importa  into  Oermany.lOOS •. 503 

Egjrpt,  export  of  eggs  to  United  Kingdom,  1901 161 

Elephants,  number  of  imports,  1902 20 

Bhuaciation,  anemia,  and  marasmus  found  in  carcassee  of  cattle,  sheep, 

calves,  hogs,  and  horses,  1902 9 

Emery,  F.  E..  article  on  lamb  feeding .  4.'iO-451 

Emphysema  infectiosum,  number  of  cases  in  Sweden,  1902 423 

England — 

inspection  of  cattle  by  Bureau 26 

meat  imports,  report  by  James  Boyle 471 

Enteritis  and  erysipelas  found  in  carcasses  of  cattle,  sheep,  calves,  1k^,  and 

horses,  1902 9 

Euroi)e.  number  of  animals  exported  to  Uuite»l  States,  1902 13 

Ewes— 

and  lambs  in  Imnds  in  Western  States,  remarks ;...  80 

milk,  analysis 457 

milk,  quantity  and  analysis,  article  by  Frederick  B.  Mumford 455-457 

yield  of  milk 455 

Experiment  Station  of  Bureau — 

investigations  of  various  diseases 24 

report  of  work,  1002 23 

Fuin.  John  R.,aud  Andrew  M.Soule. article  on  "Feeding  native  steers".  103-180 

Farcy  and  glanders.     (.Se^  Glanders.) 

Farm  animals —     {Sec  also  Animals.) 

imports  and  exports,  1903 491 

number  and  valnp  of  imports  and  exports,  1896-1 902 493 

Fat  of  butter,  effect  of  composition,  and  food  on  butter 348 

Feathers — 

crude,  value  of  imports,  1899-1902 491 

quantity  and  valneof  exports,  1902 489 

value  of  imports  into  France,  1901 S04 

value  of  imports  into  (Germany,  1003 803 
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Feed,  effect  on  milk,  cliacnssion 2.13,251. 

Feeding — 

horse,  article  by  Lewis  A.  Merrill  .  -  -IStt-lJlO 

lamb,  article  by  F.  E.  Emery 4.'»0-4.'51 

uuti vti  steers,  article  by  Amlrew  M.  Soulo  and  Jnlm  R.  Fain lOS-1 30 

of  sheep  in  winter  on  rnnj^e ....... .. 04 

pig.  in  Nevada,  article  by  R.  H.  McDowell ........'.... i 44.3— 145 

Btall.of  Bteers "  ,..-.. ..^...  438-441 

steer,  in  winter,  article  by  D.  O.  Nourse .. ....  436-488 

Fence  desirable  for  sheep  feeding  on  range . 95 

Fertilizer  valne  of  cattle  fi"Hl8 14.'! 

Fertilizers,  value  in  Tennessee 104 

Fillwl  cheese.     (.SVe  Cheese,  filled.) 

Florida — 

nnmlier  of  mannfactnrers  of  oleomargarine.  liX>0-l!K)2 281 

nnmber  of  ponltrv  in  IHOO  and  1JM)0.  mid  valne  in  IIMK). IS.'i.  150 

number  of  iwiiltry  on  farms.  18%.  1M«(|,  itKio ITl 

production  of  eggs,  18T!1.  18H9,  1H09,  and  pric«  jwr  dozou  in  IKOO l."?!.  171 

value  of  animals  sold  and  slaughtered  on  farms.  189(1 427 

value  of  i>oultry  and  eggs.  1^90. 150 

wool  pro<luct  and  other  data.  1902 .'549 

Foals,  value  of  imports  into  Germany,  1002. 503 

Food— 

for  rattle,  valne  aa  fertilizer 

stuffs  for  cuttle  feeding,  cost   

stuffs  for  cattle  feeding  in  Tennessee,  cost 

Foot-and-mouth  disease — 

article  by  D.  E.  Salmon 391-410 

combating  disease  in  Europe 897 

conditions  in  Massachiusetta 404 

difficnltj- of  control 405 

discovery  of  latest  ontbreuk  in  United  States 391 

disinfectifai  of  premises - 404 

eradication - 888 

in  Europe  and  pre viotis  outbreaks  in  America,  remarks 894 

isolation  and  <iuaruntine  necessary 397 

liability  to  human  beings 405 

losses 403 

nature  and  characteristics 402 

number  of  animals  affected  and  slaughtered,  compensation,  etc. 408 

number  of  animals  slaughtered,  indemnity  and  average  amoimt  jiaid 

per  head- 410 

number  of  animals  slaughtered  by  Deimrtment  of  Agriculture  ... 409 

nnmber  of  cases  iu  Belgium,  1902 420 

nnmber  of  cases  in  Denmark,  1902 ..... .......... 422 

number  of  cases  in  Germany.  1902 420 

numlier  of  cases  in  Great  Britain,  1901 417 

number  of  cases  in  Italy.  1902... 421 

nnml)er  of  cases  in  Switzerland.  1902 418 

nnmber  of  herds  cjf  cattle  affected  in  recent  outbreak,  by  months  and 

L  States 409 
nnmber  of  outbreaks  in  France,  1903 419 
prevention  of  disease 891 
recent  introduction  into  United  States ,. ...  895 
scientific  exi)erimenta  not  permitted , . 408 
severe  precautions  necessary 407 
Fo 


slaughtering  indorsed 402 

slaughter  of  diseased  .Tnlmals 3J>9 

study  of  disease  and  Inwsos  in  Europe  ..i 896 

sunplfinental  orders  ndative  to  quarantine -108 

value  and  compensation  paid  for  animals  slaughtered  in  recent  out- 
break by  States 410 

ways  of  contagion  .- .  . 398 

Foot  rot- 
number  of  c«8<'s  in  Belgium.  1902 420 

of  sheep,  numbt-r  of  cases  in  Denmark,  1902 423 
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Gfennivny — Continued.  Page, 
quantity  and  value  of  imports  of  oleo  and  oleomargarine,  butter,  and 

cheese  from  United  States,  1902_ 618 

quantity  and  value  of  imjKJrts  of  oleomargarine  from  United  States, 

1900-1902 28S 

quantity  and  value  o/  imports  of  oleo  oil  from  United  States,  1900-1903.  290 
quantity  and  value  of  imixjrts  of  pork  and  lard  from  United  States, 

1C02 513 

quantity  and  value  of  imports  of  sole  leather  from  United  States,  1902  .  533 

quantity  and  value  of  imports  of  tallow  from  United  States,  1902 510 

quantity  and  value  of  imports  of  upper  and  other  leather  and  boots  and 

•    shoos  from  United  States,  1903 5C3 

value  of  exports  of  gloves  to  United  States,  1902 522 

value  of  imijorts  of  animals  and  animal  products,  1902 502 

value  of  imports  of  animal  products  from  United  States,  1902 500 

value  of  imiKjrts  of  calfskins  into  Germayy,  1903 503 

value  of  imports  of  eggs,  1901 503 

Gibraltar,  exports  of  eggs  to  United  Kingdom,  1901 161 

Glanders — 

and  anthrax,  communicability  to  man 8.50 

and  farcy,  numl)er  of  cases  in  Belgium,  1902 420 

and  farcy,  number  of  cases  in  Gtermany,  1003 420 

and  farcy,  number  of  cases  in  Italy,  1903 421 

and  farcy,  number  of  cases  in  Switzerland,  1903 418 

and  farcy,  number  of  outbreaks  in  France,  1903 419 

number  of  cases  in  Denmark,  1003 428 

number  of  cases  in  Great  Britain,  1901 418 

Gloves — 

goatskins  and  morocco  skin.s.  imports,  1898-1903 520 

leather,  quantity  and  value  of  imxMrts  into  United  Kingdom,'  1903 49& 

value  of  imports,  1890-1903 520 

value  of  imports,  1899-1903 491 

value  of  imjwrts  from  Belgium,  1902 522 

Glue- 
quantity  and  value  of  exports,  1902 489 

quantity  and  value  of  imports  into  United  Kingdom,  1902 498 

stock  and  hide  cuttings,  value  of  imports,  1809-1902 491 

valuo  of  imports,  1899-1902 491 

value  of  imports  into  Germany,  1903 ."jOS 

Goats — 

and  sheep,  Cuban  tariff  rates 46.5 

Angora,  remarks  on  infectious  diHcase 18 

cachexia,  or  watery  hydremia,  affecting 38ft 

cattle,  and  sheep,  treatment  for  roundworms 23 

contagious  pneumonia,  note 8S7 

description  of  previous  epizootics STS-Sft"* 

number  imported,  1903 26 

numter  imported  from  Mexico,  1903 13 

numl)er  slaughtered  by  Department  of  Agriculture  for  foot-and-mouth 

disease-  in  recent  outbreak 409- 

parasitism  affecting,  f recjuently  mistaken  for  takoeis 385 

takosis,  a  contagious  disease  affecting,  article  by  John  R.  Mohler  and 

Henry  . I.  Washburn S-W-SOO- 

value  of  imports  into  France,  1901 504 

valuo  of  imports  into  Germany,  1!H)2 508 

Goatskins — 

Angora,  iiniK)rts,  1002 480 

morocco  skins  and  gloves,  imports,  1H96-1902 520 

quantity  and  value  of  imitorts,  1896-1903 530 

quantity  and  value  of  imports  into  Germany,  1903 503 

quantitvand  value  of  imports  into  United  Kingdom,  1902 499 

value  of  imports,  1899-1902 491 

Gold,  T.  S.,  remarks  on  results  of  feeding  for  milk 253 

Grasshopper  disease  f  Jingns,  remarks 20 

Gray  crimmer ,  Persian  lamb,  and  Astrakhan,  description 483 

and  oils,  value  of  imports,  1899-1902 491 

grease  scraps,  etc. ,  quantity  and  value  of  exjwrts,  1902 489' 
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Forage  plants —  P»f«- 

as  feed  for  sheep  in  Western  States 8T 

for  winkT  fe<?<ling  of  sheep 00 

Fort  Worth,  receipts  anil  ahipuit-nts  of  live  stock,  1902 53S 

Fowls —     {See  itUo  Poultry.) 

nnmberin  IMltO  ami  IIHM),  and  value  in  19()0  by  States 155 

numU'rin  United  Stnt«:«.  ItMH) I.VO 

iiumlxTon  farms,  lf<80. 18ttO,  1«<W IQ» 

Fr;iiu-e — 

and  Germany,  remarks  on  horse  breeding 4CS 

demand  for  American  horses <ltt3 

export  of  enKS  to  United  Kingdom,  1901 -...._._.       1(1 

imports  of  animal  pro<lu<ts,  liWI . . 

imports  of  animal  products  from  United  States,  1903 

number  of  cases  of  contagious  dis»«as<s  of  animals,  1903 

quantity  and  value  <jf  exiwrts  of  wiMilen  cloths  and  dress  goods    to 

United  States.  1902 _ 

quantity  and  value  of  exiK>rts  of  wofd  to  United  States.  1903 

qniuitity  and  value  of  imports  and  exports  of  hides  and  skins  from  United 

States,  1903 

quantity  and  value  of  imports  of  animals  and  animal  prudnct«  fmm 

United  States.  1 90 1  - 1 903 

qnantityand  value  of  imports  of  l)acon  and  hams  from  UnittMl  States, 

1902... 

quantity  and  value  of  imports  of  Injef  from  United  States,  11H)3 

quantity  and  value  of  inijKii  ts  of  oleo  oil  from  Unite<l  States,  1900-  tttO"». 
quantity  and  value  of  imports  of  pork  and  lurd  from  United  Stttt«ft. 

1903 

quantity  and  value  of  imports  of  tallow  from  United  States,  1903 

!         statistics  of  live  stock 

Talae  of  exports  of  gloves  to  United  States,  1903 

value  of  imports  of  animals  and  animal  products,  1901 

value  of  imp()rts  of  eggs,  1901 

French.  Hiram  T. .  article  on  "  Stall  feeding  of  steers  " i.V*-H 

French  West  Indies,  quantity  and  valne  of  imports  of  .oleomargarine  from 
United  States,  1900-1902 

Game  and  iionltry.     (■Sec  Poultry  and  gHme.) 

Gangrene  found  in  carcasses  of  cattle,  sheep,  calves,  hogs,  and  faorses,  IiH)2. 

Qeem — 

number  in  1S90  and  1900  ami  value  in  1900,  by  States .^. . .   15.5. 1 

number  on  farms,  I8S0,  1,S1»0,  1900.  by  States." » l«»-2; 

Georgia — 

numljer  oT  manufiu'tnrers  of  oleonnargarine,  1900-1902 

nnmbcr  of  poultry  in  1H90,  and  19(K).  and  \-alue  in  1900 !i5, 1 

numljer  of  poultry  on  farms.  18H0,  1N90,  HMK) I 

pnxluction  of  eggs,  1  HV.K  IHyO,  1 899,  ami  price  p<'r  dozen  in  1890 151 . 1 

value  of  animals  Kf)ld  and  slatightt-rcd  on  farms,  1899 

value  of  poultry  and  eggs,  1899. \. 

Wool  product  and  other  data,  1903  ... .Si 

German  meat  iuBi>ection,  article  by  Richard  Oneutfaer A> 

Germany — 

and  France,  remarks  on  horse  breeding 

expenses  of  meat  inspection 

exjiorts  of  eggs  to  Uuite<l  Kingdom,  1901 ^ 

fees  for  inspecting  meat 

number  and  value  of  imi>orts  of  hor.s<'S  from  United  States,  1008 -WS 

nnmlwr  of  cases  of  contagious  diseases  of  animals,  1903 4tS 

quatitity  and  valne  of  exports  of  woolen  cloths  and  dress  goo<ls  to  United 

States,  1902   '. SI 

quantity  and  valne  of  exjiorts  of  wool  to  United  States,  1903 SI 

quantity  and  value  of  imports  and  exports  of  hides  and  skins.  1902 " 

price  of  pork,  re|)ort  l)y  .1.  F,  Monaghan '. 

quantity  and  value  of  imports  of  animals  and  animal  prodncta  from 

United  States,  1901-1903 M 

quantity  and  value  of  imtmrts  of  bacon  and  hams  from  United  Stotw, 

1902 

qnantity  and  value  of  imports  of  beef  from  United  States,  1903 3M, 
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Germany — Cdiitinned.  P«ge. 
qTumtitv  and  valno  of  imi)orts  of  oleo  and  oleoiuargiirine,  butter,  and 

chwHC  from  United  States,  1903 513 

qnantitv  and  valne  of  imports  of  oleomargarine  from  United  States, 

1000-1902 2»8 

quantity  and  value  of  imports  of  oleo  oil  from  United  States,  1{K)0-1903.  290 
qnantitv  and  value  *of  imiiorts  of  pork  and  lard  from  United  States, 

1  !>02  .". _ ."j  1 3 

quantity  and  value  of  iraiwrts  of  soIp  leather  from  United  StJitcs,  1 003  .  523 

quantity  and  value  of  imports  of  tallow  frimi  United  States.  19():J ^(l(^ 

quantity  and  value  of  irajiorts  of  nppor  and  other  leather  and  boots  and 

■    shoes'from  United  State-i.  Ui03 5Ca 

value  of  exports  of  gloves  to  United  States,  1003 523 

valne  of  imports  of  animals  and  animal  products,  1902 503 

valno  of  imports  of  animal  products  from  United  States,  19<13 i>00 

value  of  imports  of  calfskins  int<  >  Germayy,  1903 503 

value  of  imjKirts  of  eggs,  1901 ,503 

Gibraltar,  cxjvjrts  of  eggs  to  United  Kingdom,  1901 101 

Qlrinders — 

and  .intli  ra.x .  commuiiicaljility  to  man 350 

and  farcy,  niunber  of  cases  in  Belgium,  1902 420 

and  fan-y,  nnml>er  of  cases  in  Gennany,  1903 420 

and  farcy,  number  of  cases  in  lUil.v,  1903 4*1 

and  farcy,  number  of  cases  in  Switzerland,  1902 418 

and  farcy,  number  of  outtireaks  in  France,  1902 410 

number  of  cases  in  Denmark,  11K)2 422 

number  of  cases  in  Great  Britain,  1901 ..    .    41ft 

Gloves — 

goatskins  aud  morocco  skin.i.  imports,  1800-1903 520 

leather,  quantity  and  value  of  imiwrtB  into  United  Kingdom,  1903 499 

value  of  imports,  lMiHi-1902 520 

value  of  imports,  1809-1903 401 

value  of  imijorts  from  Belgium,  1903 523 

Glue- 
quantity  and  valne  of  exports,  1902 489 

quantity  and  value  of  imports  into  United  Kingdom,  1903 498 

stock  and  liidn  cuttings,  value  of  imports,  lsys>-19U3 491 

valne  of  imports,  lH09-im>2 491 

value  of  imports  into  Germany,  1902 503 

Goats — 

and  sheep.  Cuban  tariff  rates. 405- 

Angora,  remarks  on  infectious  diseasfs 18 

cachexia,  or  water>-  hydremia,  affecting 88tJ- 

cattle,  and  shcfp.  treatment  for  roundworms 22 

contagions  pneumonia,  note 387 

description  of  previous  epizootics 378-88,5- 

number  imported,  1902 2tt 

nunilier  imported  from  Mexico.  iWi 13 

nnml)er  slaught-ered  by  Department  of  Agriculture  for  foot-and-mouth 

disease  in  ret^eut  outbreak 400' 

pardsitism  afTei-ting.  frequently  mistaken  for  takosia 385 

takosis.  a  contagious  disease  affecting,  article  by  John  B.  Mohler  and 

Henr>J.  Washburn  _ 354-J«K) 

valne  of  imports  into  France,  1901 504 

value  of  imports  into  C+ermany,  1903 503 

GK>atBkins — 

Angora,  imports,  1003. 480 

moro<"co  skins  and  gloves,  imports,  l.H9(5-1903 520 

qnantity  and  valne  of  iniiH>rts,  18'.m-UM)3 530 

quantity  and  valne  of  imports  into  Germany,  1903 603 

qnantitv  and  value  of  imports  into  United  Kingdom,  1902 499 

value  of  imiK)rts.  1809-1902. 491 

Gold,  T.  S.,  remarks  on  rcsnlts  of  feedinj*  for  milk 253 

GrasshoppiT  disejiw  f ungns.  remarks 20 

Gray  crimmer ,  Persian  lamb,  and  Astrakliaii .  description 483 

Grease — 

and  oils,  value  of  importa.  1899-1002..         401 

grease  scrape,  etc,,  quantity  and  value  of  exports.  1903 48P. 
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Oroat  Britain—    (Site  oIjo  TTnited  Kingdom.)  '  T 

numbor  of  oaaea  of  oonta^ons  diseaaeB,  1901 ... 

nnmber  of  catlJfl  from  America  and  Canadalanttal  Mid  lortlntrMigit»1908- 
tabercnlia  test  of  cattle,  article  by  D.  E.  Salmon 680- 

Qriffln,  Walter  T.,  report  on  "  Demand  for  American  horaee  in  Fnmoe  "  .. 

Gnanacos,  number  of  imports,  1903 

€hifinther,  Biofaard,  report  on  G^erman  meat  Inqpeotion.t....^....... ...... 

Qniana,  Britiah.    (See  British  Qniana.) 

Hair-  '"' 

and  hair  mannfactores,  quantity  ^nd  value  of  exports,  1903  ........... 

and  hair  mannfactureft,  value  of  imports,  1899-190S 

camels',  quantity  and  value  of  imports  into  TTnited  Kingdom,  1908  . 

value  of  imports  into  France,  1901 .......      i 

value  of  imports  into  Oermany,  1002 ..'. .... j 

Haiti— 

quantity  and  vidue  of  imports  of  oleomargarine  from  ITnltad  Stataa, 

1000-1908 i 

.  quantity  and  value  of  imports  of  oleo  oil  from  United  States,  190S.....      j 

quantity  and  value  of  exports,  1896-1903 I 

quantity  and  value  of  exports,  1003 489,1 

quantityandvalue  of  exports  to  France,  1901-1903 ..  t 

quantity  and  value  of  exports  to  Gtermany,  1901-1903 ..  { 

quantiiy  and  value  of  exports  to  United  Kingdom,  IWi.... .......  i 

quantity  and  value  of  imports  into  G^ermany,  1908 ..  fl 

quantity  and  value  of  imports  into  United  Kingdom,  19QS. ......  ......  4 

Harness  and  saddles — 

quantity  and  value  of  exports,  1902.. ..... ...  4 

value  of  exports,  1003 B 

value  of  imports  into  (Germany,  1903 S 

Harrison,  F.  C. ,  article  on  "  Duration  of  the  life  of  the  tnboxile  badlloa  in 
cheese" 817-8 

Hawaiian  Islands,  quantity  and  value  of  imports  of  oleomargarine  from 

United  States,  1000-1002 9 

Hawaii — 

nnmljer  of  fowls  in  1890  and  1900,  and  value  in  1000 155,1 

imniber  of  jnajuifiwturors  of  oleomargarine,  1000-1903 2 

immlxT  of  poultry  in  liiOO '. 2 

production  of  eftfcs,  and  price  per  dozen  in  1809 _....  1 

quantity  and  value  of  imiHirts  f  row  and  exports  to  United  States,  1903.  3 

value  of  uuiinals  w)ld  and  slaughtered  on  farms,  1899 4 

Hay,  (^owi)ea,  value  of  protein,  article  by  A.  M.  Soule  and  S.  E.  Barnes..  131-1 

Heultli,  public,  bovine  tuberculosis  and  other  diseases  affecting,  article 
by  D.  E.  Salmon 833-3 

Hernia  ft)nnd  in  carcasses  of  cuttle,  sheep,  calves,  hogs,  and  horses,  1903 

Hickman.  R.  W.,  article  on  "Scabies  in  cattle" 45- 

ni<l»!  cuttings — 

and  glue  stock,  value  of  imports,  1809-1902 4 

value  of  imports  into  Genuany,  liKW ..  g 

Hides  ami  skins — 

quantity  and  value  of  exiwrts,  1002 4 

quantity  and  value  of  exi)orts  to  France,  1901-1903 5 

quantity  and  value  of  exports  to  ftennany.  1901-1903 5 

quantity  find  value  of  exports  to  United  Kingdom.  1901-1903 4 

quantity  and  value  of  imports  and  exports,  1890-1003 5 

quantity  and  value  of  imports  ami  exports,  liK)3,  by  countries 518,  ,5 

quantity  and  vahie  of  imports  from  Hawaii,  1903  .". 5 

value  of  exports  to  Porto  Rico,  1903 5 

value  of  iiui)orts  into  France 5 

Hides— 

of  cittle,  value  of  imports,  1899-1903 4' 

of  cattle,  value  of  imports  into  Gennany,  1903 St 

raw^uantity  and  value  of  imports  into  United  Kingdom,  1908 ..  4! 

Hofird,  W.D.,  remarks  on  effect  of  feed  upon  mUk 9i 

Hog  cholera  and  swine  plague — 

nnmlier  of  cases  in  Denmark,  1903 4: 

number  of  cases  in  Germany,  1003 4: 
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Hog  chnlora  and  svrinp  plagne — Continued.  Pagp. 

iinmber  of  cuces  in  Italy,  IHO'i 421 

nnniber  of  cjisps  in  Norway,  1002 428 

nnraber  of  ontbreaks  in  France,  1003 419 

Hog  iirodnrts — 

quantity  and  valne  of  exports,  1801-1003 605 

valne  of  exports  to  Porto  Kiw).  1003 534 

Hogs—     (.Sir  ff/xo  Swine. ) 

average  weight  at  leading  cities,  1808-1903.  by  months 548 

disca.seil  carcas-xes.  1002 0 

enz^Hjtic  exiwriments , 311 

niinil)er  and  value  of  exports.  1002,  by  countries 495,480 

nniulier  and  value  of  iuiptirls  and  e.Yports.  1H00-10()3 403 

nuuibiT  of  imports,  1002 403 

nnmlxT  of  iinjiorts  from  Mexico,  1003 13 

number  inspwted  antemortem  and  postmortem,  1003.. 8 

nninlx;r  inspected  at  slaughter.  lsj)l-10O2 10 

umuber  iinarantined    .. 26 

numlKT  plaughtereil  by  Department  of  Agriculture  for  foot-and-month 

disease  in  recent  outbreak,  by  States 400 

price  per  hundredweight  at  Chicago,  1803-1002,  and  at  Omaha,  1002,  by 

months 543 

receipts  and  shipments.  lOiHj-lOW 585 

value  of  dii)ping  for  lice,  article  by  A.  T.  Peters 445-448 

valne  of  imports  into  France,  1001 504 

valne  of  imiKirt.x  intf)  Germany,  1002 503 

wart,  number  importe*!.  1002. ..   26 

Holland,  exports  of  eggs  to  United  Kingdom.  1001 161 

Holloway,  W.  R. .  report  on  eggs,  meat,  ami  butter  in  Ruiiaia 470 

Hondnnis,  quantity  and   value  of  imports  of  oleomargarine  from  United 

States,  100O-I902.     (See  a/<(o  British  Houduras) 288 

Hongkong — 

(jnantity  and  value  of  imports  of  beef  from  United  States,  1 002 310 

quantitv  and  value  of  imports  of  oleomargarine  from  United  States, 

UHJ0-iW)2.- 288 

Hoofs.  V)ones.  liorns,  etc.     (.Sec  Bones.  Uoofe,  horns,  etc.) 

Ho<ikworm  di.seose — 

in  man,  reference  to  report 2.3 

imrsons  subject  to  it 23 

Horn  and  bone  manufactures,  imports  from  Pbilippiues,  1002 524 

Homnd  horse,  number  imjiorted,  10O2 26 

Horns,  bones,  hoofs,  etc.     {Sec  Bones,  hoofs,  horns,  etc.) 

Horse — 

American  Saddle.     CSVf  American  .Saddlf  Horse. ) 

Breeders'  Asso<'iation.  National,  register 65 

breeding  m  tfenuany  and  France,  report  by  O.  J.  D.  Hughes 463 

feetling.  article  by  Lewi.**  A.  Mexrill 428-430 

hair  and  horse  hides,  value  of  imports  into  Qermany,  1003 503 

Horses — 

»ffecte<l  with  maladii'  dn  colt,  investigations  by  Bureau 27 

American  and  Cana<iiiin  inspected  for  export 12 

American,  demand  in  France 463 

and  marcs.  Cuban  tariff  rates 463 

and  mules,  receipts  and  shipments,  1000-1902 625 

average  price  at  Chicago,  1900-1002,  imd  at  Omaha,  1002 547 

diseased  carcassi.'s,  11M)2 9 

diuretic  effect  of  feeding  Incern 433 

experiments  of  Inceni  versus  timothy 428 

fee<ling  coar.-<e  fiMldor 433 

feetling  values  of  oats,  bran,  and  shorts 483 

from  America  and  Cajiada,  number  landed  in  Great  Britain  alire  and 

lost  in  transit,  1003 12 

number  and  value  of  crirarts,  1003 480^06 

number  and  value  of  exports  to  Germany,  1!K)1-1902 501 

number  and  value  of  exixirts  to  United  Kingdom.  1001-1003 407 

numljcr  and  value  of  imports  and  exp<>rta.  1HU6-1002    403 

number  and  value  of  imports  into  United  Kingdom,  1003 498 

number  imiwrted,  1002 va,«ft> 
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Horses — Con  tinned. 

iitimber  iiniK>rtP<l  from  Mpjrioo,  1902. 

imiiilxT  iiisjieited  aiitfinortem  and  poslinortein. 

rtiiml)fr  insix.'ctfd  nt  slanghttr,  1891-1902 

nninber  of  t?xx>'''rts  from  China  to  Uniteil  States,  1903  . . . 

viilno  of  iiniwrtH.  189G-1002 

value  of  imports  into  France,  1901 .  ,.,, ..  . 

value  of  imports  intu  Germany,  1902 

Hughes.  O.  J.  D..  report  on  horse  breeding  in  Gk^nnaiiy  and  France 

Hydremia,  or  wati-ry  caoliexia,  in  goats,  note 

Hy<lrophobiii.  danger  of  disease . 

Idaho^ 

niimlier  of  mannfa<'tnrprs  of  oleomargarine.  1900-1902  . 

number  of  poultry  in  1890  and  1900.  and  valne  in  1900.  . . 

number  of  poultry  on  farms.  18M0.  1890,  1900 

numlH.'r  of  scabby  sheep  iiLspet-'teil  and  dipped,  1903 

I)r.iduct!on  of  e^gs,  1879,  1889.  1SU9.  and  price  iier  dozen  in  l^tti* 

results  of  vaccinating  again.st  blackleg,  190.! 

value  of  animals  soUt  and  slanght^ered  on  farms,  1899 .. 

value  of  poultry  and  eggs.  181(9 . . 

wool  proilucts  iiud  other  data,  liHJ2 

Illinois — 

number  of  manufacturers  of  filled  cheeee,  1900-1902 

number  of  manufacturers  of  oleomargarine.  1899-1902 

number  of  jioultry  ia  1890  and  1 91)0.  and  value  in  1 900 

nnmlK^r  of  iwolti^r  on  farms,  1880.  18W),  1900 _ 

number  of  scabby  sheep  in8i)ected  and  dipped,  1902 
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protluction  of  eggs.  1879.  1889,  181)9,  and  price  i>eT  dozen,  1809  ... 151,174 

value  of  animals  sold  and  slaughtered  on  farms,  1890 tS 

value  of  poultry  and  eggs,  1899 II 

wool  products  and  other  data,  1903 

Indiana — 

number  of  manufacturers  of  oleomargarine,  191X1-191)2  . . 

numlier  of  poultry  in  1890  and  1900,  and  value  in  19TO .    ij 

number  of  poultry  on  farms.  1880.  1890. 19O0 

jirodnclion  of  eggs,  1879.  1889,  18St9,  and  price  per  dozen.  1>«»9 151. | 

number  of  sheep  inspetrted  and  dipped  for  scabies,  1902 „ 

value  of  animals  sold  and  slaughtered  on  farms,  1899  ..., .. «jr 

viUue  of  poultry  and  eggs.  1899 ISf 

wool  product  and  other  data,  1908 : . SO 

IndianaiKilis — 

muulx-r  of  scabby  sheep  received.  1002 

receipts  and  shipments  of  live  stock,  1902 

Indian  Territory — 

an<l  Oklahoma,  nutnl)er  of  sheep  inspected  and  dipped  for  scabies,  IMi.       M 

and  Oklahonui.  W(K)1  product  atid  other  datii.  UK)2 „ .      M> 

number  of  manufacturers  of  oleomargarine.  19(K)-1902 ... M 

nmnber  of  i>oultry  in  1890  and  liwio,  tmd  value  in  IIKK) 155,1 

number  of  jraultry  on  farms.  1900 

priKlnction  of  eggs,  1879.  1889.  1809.  and  price  per  dozen  in  ISSI9 

results  of  vaccinating  against  blackleg.  1903 

value  of  animals  sold  and  slaughtered  on  farms,  1890 . 

value  of  poultry  and  eggs,  1899 

In.spection — 

antemortem.  cost  of  each,  1893-1902 II 

DiWsion.  report  of  work  in  detail T 

meat,  exitenses  in  Gfermany ... 

inicroscoijic,  of  pork,  report  for  1902 

of  imported  animals,  report,  1902 

of  sheep  for  scab,  1002 ,. 

of  vessels  carrying  export  animals II 

postmortem  and  antemortem ,  by  Bureau ,  1 902 I 

Iowa — 

numlier  of  raannfactarers  of  oleomargarine.  1900-1009  ... 

number  of  poultry  in  1890  and  19(K).  ami  value  in  1000 

nmuljer  of  poultry  on  farms,  1880,  1890.  1900 

number  of  sheep  ins^iected  and  dipped  for  scabi-'s.  1003  . . 
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Iowa — Continued.  P^K"- 

proilntiion  ot  egffs.  IfiTO,  1889.  1S90,  anrl  rric«  per  dozen.  1809 1.51,177 

results  of  vacciuiitiiiK  apninst  l)lafklejr.  U*U2 19 

value  (if  animals  sold  and  slaughtered  on  faroui,  1809 427 

valne  of  ponltrj-  and  e;jg».  1899 150 

■wiKil  product  and  othtT  data,  1003 548 

Italy- 
export  of  eggs  to  United  Kingdom,  1901 ^ 181 

number  of  cj».ws  of  ci  intaRionR  diseases  of  animals,  1902 421 

quantity  and  value  of  imiRirt-s  of  beef  from  United  States,  1903 509 

quantity  and  value  of  imijort.f  of  lard  from  United  StJites.  1001 513 

(juantitv  and  valne  of  imports  of  oleomargarine  from  United  States, 

1  !)(!<)-  i  iioa 2S8 

quantity  and  value  of  imports  of  oleo  oil  fromTTnited  States,  1900- 

IWia. - 200 

quantity  and  valne  of  imports  of  sole  leather  from  United  States,  1903.  .123 

quantity  autl  value  of  inijiorts  of  trdlow  from  United  States.  1903 510 

valne  of  imports  of  npi>cr  and  other  leather  and  boots  and  shoes  from 

United  States,  I002 523 

Japan — 

quantity  and  valne  of  exports  of  hides  and  slcin.^;.  1003  5S0 

quantity  and  valne  of  exports  of  wool  to  Unit«-d  States,  1003 517 

quantity  and  value  of  importa  of  beef  from  United  States,  1003 510 

quantity  and  value  of  imports  of  butter  from  United  States,  1902 513 

quantity  and  s  nine  of  imports  of  cheese  from  United  Stab's,  1003 514 

quantity  and  value  of  imports  of  oleomargarine  from  United  States, 

11MH)-1903 388 

quantity  and  value  of  imports  of  sole  leather  from  United  States,  1903.  523 

Jaundice  found  in  cattle,  sheen,  cahes,  hogs,  and  horses,  1903 9 

Jenkins.  E.  H.,  remarks  i>n  effect  of  feed  np<m  milk 253 

Jersey  City,  receipts  and  shipments  of  live  st<x'k,  1002 530 

Jones,  E.  B.,  article  on  "  Work  against  sheep  scab  in  1903" 83-44 

Kansas — 

nnmljer  of  manufacturers  of  olciunargarinc,  1000-lf«)3 281 

number  of  iMmltry  in  1800  and  lliOO.  and  value  in  1000 165,158 

nnmlMrr  r>f  poultiy  on  farms.  1880.  1890,  1000 178 

number  of  sheep  inspected  and  dipjjed  for  scabies,  1903 34 

production  of  eggs,  18T0,  X^m.  IKOO.  and  price  iwr  dozen,  1899 151 

resnltsof  vaccinating  against  blackleg,  1903 19 

value  of  animals  sold  and  slaughtered  on  farms,  1899 427 

value  of  poultry  and  eggs,  180t» _ 150 

wool  produt.t  and  other  data,  1002 549 

Kansas  City — 

average  weight  of  hogs,  1S94-1903 543 

number  of  scabby  sheen  received.  !(KJ3,  by  months 85 

number  of  sheep  dippeu  and  kind  of  dip  used,  1003 88 

re<'eipt8  and  shipnienta  of  hve  stock,  UH)2 527 

Kennedy.  W.  J.,  and  F.  R.  Marshall,  article  on  "  Finishing  Western  wethers 
for  market" 446-449 

Kentucky — 

nnmi>er  of  manufacturers  of  oleomargarine,  1000-1903 2HI 
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